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Plate TI. fig. 4. The mouth of LepraJia appressa, var. vinosa is

incorrectly represented; the description, p. 51,

is correct.
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PROCEEDINGS

OP THE

SCIENTIFIC MEETINGS

OP THE

ZOOLOGICAL SOCIETY OF LONDON.

January 4, 1881.

Professor Flower, LL.D., F.R.S., President, in the Chair.

Mr. Sclater exhibited a skin of the Southern Merganser {Mergus

australis, Hombr. et Jacq. Voy. au Pole Sud, Zool. iii. p. 152, Atlas,

t. 31. fig. 2), from the Auckland Islands, belonging to the collec-

tion of Baron Anatole von Hiigel.

Baron A. von Hiigel had obtained two examples of this very scarce

bird from the Auckland Islands when in New Zealand in 1875, and

had presented one of them to the British Museum. The other was

now exhibited. The acquisition of these birds had been already

recorded by Baron A. von Hiigel in the Ibis for 1875 (p. 392), but had

been overlooked by Mr. Sclater in his recent paper on the Anatidse

(P. Z. S. 1880, p. 513).

Mr. Sclater observed that, though the colouring of the plate in

the ' "Voyage au Pole Sud ' seemed rather too bright, there could be

no question, he thought, of Baron A. Von Hiigel's bird being referable

to the same species. Mergus australis appeared to come nearest to

Mergus brasiliensis, as already indicated by Hombron and Pucheran,

but differed in its brown head, the longitudinal (not transverse) mark-

ings below, and longer bill. As regards the form of the tail, com-

mented on by Hombron and Pucheran, there seemed to be little

difference between the two species.

Prof. Newton, M.A., F.R.S., exhibiting, on behalf of Prof.

Alphonse Milne-Edwards, For. Mem. Z. S., an egg of Cariama

cristata, remarked :

—

"This rare egg was lately sent to me by M. Alphonse Milne-

Edwards, that I might exhibit it to the Society. He writes to me :—
• L'oeuf de Cariama dont je vous ai parle a ete pondu a la Me'nagerie

au Muse'um cet ete. La ponte est de 2 ceufs. Le male et la femelle

convent successivement. Une eclosion a eu lieu au bout de 29 jours.

Proc, Zool. Soc— 1881. No. I. 1
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Le jeune etait couvert de duvet gris, releve de taclies d'un brun fonce.

Malheureusement il a ete mange park pere, et les observations n'ont

pu etre contiuuees.'
" The egg unfortunately arrived broken. It is white, very sparsely

blotched with reddish-brown, a few of the maricings taking the

form of irregular hair-like lines, and measures 2'24 by r62 in.

Thienemaun, in his ' Fortpflanzungsgeschiclite der gesammten

Vogel,' has figured what he professes to call a specimen of this egg

(tab. Ixxii. fig. 14) ; but, as is well known, the letterpress of that

work is incomplete, and no one can say whether the specimen was

genuine. In like manner M. des Murs, in his ' Oologie Ornitho-

logique,' has described the egg of this species (p. 368) ; but, again,

evidence as to the authenticity of the specimen is not forthcoming.

On the receipt of this egg from M. Milne-Edwards, I at once be-

thought me of an egg which had long been known to me as existing

in the collection of Mr. H. F. Walter F.Z.S. ; and that gentleman

has been so kind as to send it to me for exhibition to-night. This

specimen is considerably larger than that laid in captivity, and also is

more highly coloured. In appearance it at once calls to mind eggs

of the Eallidce, while the egg from Paris can hardly be said to show
such an affinity. It is to be hoped that before long greater success

may attend the attempts at inducing this interesting form to breed,

either in the Jardin des Plantes or the Grardens of our Society, so

that some more distinct conclusion m.ay be drawn, from the evidence

thus to be obtained, as to the affinities of Cariama."

The following papers were read :

—

. Account of tlie Zoological Collections made during the

Survey of H.M.S. 'Alert' in the Straits of Magellan

and on the Coast of Patagonia. Communicated by

Dr. Albert Gdnther, F.R.S.^ F.Z.S., Keeper of the

Zoological Department, British Museum.

[Eeceived November 4, 1880.]

(Plates I.-XI.)

I. Mammalia, by Oldfield Tho-
mas, p. 3.

II. Birds, by E. B. Siurpe, p. 6.

III. Eeptiles, Batrachians, and
Fishes, by Dr. A. Gusthee,
p. 18.

IV. MoUusca and Moluscoida, by
E. A. Smith, p. 22.

V. PolTzoa, by S. O. Eidley, p. 44.
TI. Crustacea, by E. J. Miees, p.61.

The collections described in the following series of papers were
made by Dr. R. W. Coppinger, Staff-Surgeon of H.M.S. 'Alert,'

during the cruise of that ship on the coasts of the southern ex-

VII. Coleoptera, by 0. O. Water-
HOVSE, p. 80.

VIII. Lepidoptera, Orthoptera, and
Hemiptera, by A. G. But-
ler, p. 82.

IX. Ecliinodermata, by P. J. Bell,

p. 87.

X. Coelenterata and Spongiidae,

by S. O. Ridley, p. 101.
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tremity of the American continent, and transmitted to the British

Museum by command of the Lords Commissioners of the Ad-
miralty.

The collections arrived in two consignments—the first in September
1879, and the second in July 1880. With regard to the former,

Dr. Coppinger writes :—" The specimens were obtained, with few
exceptions, in the western portion of the Magellan region, and in

the immediate neighbourhood of the Madre-de-Dios archipelago,

off the west coast of Patagonia. They will be found duly labelled

as to the localities in which they were obtained ; and 'I may add that

all of the specimens which are not otherwise noted were found in

the living state." The second consignment consisted of specimens
partly collected in the same district, partly more northwards, as far

as Coquimbo. It contained also some dredgings and pelagic animals

from the Atlantic, which do not come within the scope of this

Report : and a series of fossils from Sandy Point and Quiriquina

Island, which were delivered to the Department of Geology.
Dr. Coppinger was fully aware of tlie special interest attached to

the marine fauna of these coasts. Essentially antarctic in its char-

acter, it comprises a number of forms closely allied to, nay, even
identical with, arctic animals, such as he himself had observed

and assisted to collect during the voyage to the Polar Seas, under
the command of Capt. Sir G. Nares. He directed his attention

especially to the marine Invertebrata ; and consequently the majority

of novelties will be found in those classes
; yet also the series of

marine Vertebrates, small as it is, contains forms of no small interest

which had escaped the notice of his immediate predecessors the

naturahstsofH.M.SS. 'Nassau' and 'Challenger.' The best thanks
of zoologists are due to the Lords of the Admiralty, from whom Dr.
Coppinger has received every encouragement in making this valu-

able contribution to our knowledge of the Antarctic fauna.

The various parts of the collection have been examined and de-
scribed by the staff of the Zoological Department ; and for the con-

venience of the studentof this fauna it seems desirable to give the
results of these examinations in a connected form and systematic

order.

I. :mammalia.

By Oldfield Thomas.

The Mammalia collected by Dr. Coppinger are few in number

;

but they include specimens of a new and handsome species of

Hesperomys, which I propose to name after the collector, and a

series of skulls of some of the Magellan Seals. The species are as

follows :

—

1. LUTRA FELINA, Mol.

Two skulls, a skeleton, and two skins from Magellan Straits and
the west coast of Patagonia.

1*
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2. Ogmorhinus leptonyx (Blainv.).

Stenorhynchus leptonyx, auct.

One skull from the Falkland Isles.

3. Otaria jubata, Desm.

Four skulls from the Magellan Straits. One of these skulls,

apparently rather aged, has only five teeth oa each side above and

below, as in the genus Zalophus ; it has, however, the concave palate

and other characters of this genus. There is no appearance of there

ever having been a sixth pair of teeth ; but its absence is no doubt

only an individual variation.

4. Arctocephalus australis, Zimm.'

The skin of a young specimen " six weeks old," and five skulls

from the Magellan Straits.

5. Hesperomys (Calomys) coppingeri, sp. n.

A skin from Tom Bay, and two specimens in spirit " caught with

trap on a wooded islet about one acre in extent " in Cockle Cove,

(Feb. 9, 1879).

Fur very long and soft, fully half an inch in length on the back.

Ears rather short, nearly hidden in the fur. Whiskers of medium
length, the shorter lower ones forming a thick shining white fringe

along the upper lip. On the head and back the wool-hair is of a

deep slaty blue for nine tenths of its length ; then follows a subter-

minal band of yellow ; and the extreme tip is black. Mixed with

Fig. 1. Fig. 2.

Left ear of Hesperomys coppingeri. Right foot of Hesperomys coppingeri.

this wool-hair there are a considerable number of longer black hairs,

the resulting general colour being very similar to that of the common
Water-vole (Arvicola amphibius, L.). The dark colour of the

upperside extends on the limbs to the wrists and ankles, the feet

being covered with short shining white hairs. The ears are thickly

clothed with short woolly hairs similar in colour to the fur of the

back. On the sides the yellow tips of the hairs gradually become
lighter, and on the belly they are nearly pure white, the basal

portion of the fur, liowever, from the chin to the anus, still being

slate-coloured.

' Cf. J. A. Allen, N. Amer. Pinnipeds, p. 210, 1880.
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The tail is very long and but scantily haired ; on the upperside

the scales are grey and the hairs dark reddish brown, on the lower

the scales are pale yellow and the hairs white ; along the centre of

the underside, however, there is a distinct narrow line of dark-

brown hairs, contrasting with the white ones on either side.

The ears possess, at about one third the height of the inner

margin, a small projecting lobule, which seems to be present in many
species of this genus, and to be well worthy of notice, as being

very constant in the species in which it is found. The foot-pads

are small but distinct, and the surface of the palms and the distal

half of the soles are coarsely granulated, as shown in the woodcut.

The skull is that of a typical Hesperomys, but shows only a very

faint trace of the supraorbital ridges supposed to be characteristic

of the subgenus Calomys, to which, however, the species undoubtedly

belongs, as proved by its long tail and murine form.

The following are the dimensions of the two spirit specimens,

both of which are adult males :

—

a. b.

inches, inches.

Length of head and body 4 3 4*2

tail 6-4 G-1

„ head I "4

„ ear 0*.t5 0-.t3

„ hind foot without claws .... 1'3 1"22

Distance from muzzle to ear-oridce 108

Measurements of skull of 5 :

—

inch.

Length 12
Breadth 0-G5

Breadth between orbits 0'16

Length of nasals 0'4

„ lower jaw, from condyle to tip of incisors .

.

0*76

The species to which H. coppingeri appears most nearly allied are

H. lutescens. Gay ', and H. jihilipini, Landb.", both from Chili.

The first, however, is much larger, being 5'7 inches in length, while

its tail is only as long as the trunk. Moreover the skull, as figured

by Gay, possesses strong supraorbital ridges, while our three

specimens of II. coppiiigeri, as stated above, show but little trace of

them. H. philippii, though somewhat similar in size and colour,

may be readily distinguished by the extreme shortness of its tarsus

(0-8 in.) ; and by the character of its fur, which is described as being

short and fine, while that of H. coppingeri, as mentioned above, is

particularly long and soft.

6. Hesperomys (Habrothrix) xanthorhinus, Waterh.

A skin from Monteith Bay, and a specimen in spirit from Sandy
Point.

' Hist. Chile, i. p. 118 ; Atlas, pi. vii. fig. 2.

2 Wiegiii. Ai-chiv, 1858, i. p. 80.
^
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7. Ctenomys magellanicus, Benn.

A spirit specimen from Pechett Harbour.

8. OCTODON DEGUS, Mol.

Two skins from Coquimbo (June 1879).

9. Myopotamus coypu, Mol.

A skin from Swallow Bay (March 21, 1880), and a skin and skeleton

from Talcahuano, Concepcion (September 1879).

10. Physalus, sp.

A cervical vertebra and two tympanic bones of a species of this

genus, obtained at Point Rosario, are in the collection, but are not

sufficient to enable me to identify the species.

Besides these specimens, Dr. Coppiuger discovered, in caves on

the cliffs, various human and mammalian remains, of which, we
may hope, he himself will give an account, with full details of the

circumstances under which they were found.

II. BIRDS.

By R. BowDLER Sharpe.

Although the region in which Dr. Coppinger has been working

has already received considerable attention from ornithologists, so

that no novelties are to be expected, yet the careful way in which
Dr. Coppinger has prepared and labelled his specimens, and the

localities and dates he gives, render his collections very interesting.

The following extracts are taken from one of his letters, in

which he alludes to the localities where his first collection was
obtained. Writing from Coquimbo in June 1879, Dr. Coppinger
observes :

—" The collection of birds will appear, at first sight, very

incomplete, at least when compared with those which have been
been made by ships previously employed in surveying in the Ma-
gellan region. I wish, therefore, to call attention to the circum-
stance that the surveying operations of the ' Alert ' have hitherto

been confined to the archipelago fringing the west coast of Pata-
gonia, and chiefly to the neighbourhood of the Trinidad Channel in

50° S. latitude, where the rainfall is excessive, and the Bird-fauna
scanty as compared with that part of the Magellan region situated

to the eastward of Port Famine and Sandy Point."

A few eggs were also sent by Dr. Coppinger ; but they call for

very few remarks, having already in most cases been described by
Professor Newton (Ibis, 1870, p." 501).

In the present paper I have referred to the three essays published
in the ' Ibis ' by Messrs. Sclater and Sal\ in, as follows :

—

1. "List of Birds collected in the Straits of Magellan by Dr.
Cunningham, with remarks on the Patagonian Avifauna," Ibis,

1868, pp. 183-189.
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2. " Second list of Birds collected by Dr. Cunningham," Ibis,

1869, pp. 283-280.
3. "Third list of Birds collected by Dr. Cunningham," Ibis,

1870, pp. 499-504.
I have also referred to the paper by the same gentlemen on the

birds collected in Antarctic America during the voyage of H.M.S.
'Challenger,' P. Z. S. 1878, pp. 431-438.
Where the species do not occur in any of the above lists, I have

referred to the ' Nomenclator Avium Neotropicalium ' of the same
authors ; and the classification followed is that of the latter work.

1. TuRDUs MAGELLANicus, King; Secbohm, Cat. B. v. p. 224.

Turdus falklanflicus, Q. & G. apud Scl. & Salv. Ibis, 18G8,

p. 186; iid. P. Z. S. 18/8, p. 431.

No. 31. (S ad.: Cockle Cove, Straits of Magellan. Bill yellow:

iris yellow.

No. 21. c? juv. : Tom Bay, Straits of Magellan, February 24,

1879. Legs yellow ; bill yellow ; claws black.

No. 117. 2 ad.: Cockle Cove, October 17, 1879. Bill yellow

;

eyes dark ; legs and feet yellow.

2. MiMUs THENCA (Mol.) ; Scl. & Salv. Ibis, 1870, p. 499.

No. 95. 5 : Coquimbo, July 1879. Gizzard containing seeds,

leaves, grass, and bones.

3. Phrygilxis gayi (Eyd. & Gerv.) ; Scl. & Salv. Ibis, 1868,

p. 186, 1869, p. 285 ; iid. P. Z. S. 1878, p. 432.

No. 53. c? : Tom Bay, January 18, 1879.

4. Phrygilus fruticeti (Kittl.) ; Scl. & Salv. Ibis, 1868,

p. 185.

No. 108. c? : Coquimbo, August 25, 1879. Eyes dark brown
;

bill yellow ; legs yellow.

No. 111. Coquimbo, June 1879. Stomach very muscular,
apparently containing seeds.

5. ZoNOTRiCHiA canicapilla, Gould ; Scl. & Salv. Ibis, 1868,

p. 185 ; iid. Ibis, 18G9, p. 284 ; iid. P. Z. S. 1878, p. 432.

No. 110. Puerto Bueno, November 1879. Iris brown; bill

black ; legs light grey.

6. DircA GRiSEA, Less.; Scl. & Salv. Ibis, 1870, p. 499.

No. 109. ?: Coquimbo, June 1879.

7. Sturnella MiLiTARis (L.) ; Scl. & Salv. Ibis, 1863, p. 186.

No. 29. (S • Peckett Harbour, Straits of Magellan, January 4,

1879.

8. CuR^us ATERRiMus (Kittl.); Scl. & Salv. Ibis, 1869, p. 283 ;

iid. P. Z. S. 1878, p. 432.
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No. 18. c?: Tom Bay, March 6, 1879. Eyes dark, eyelids black ;

feet and legs black ; bill black.

No. 85. d: Isthmus Bay, Straits of Magellan, January 11,

1879.

An egg, much broken, is also forwarded. It is pure white, and
measures, axis 1-1 inch, diam. 0"8.

9. Centrites NIGER (Bodd.) ; Scl. & Salv. Ibis, 1868, p. 187;
iid. P. Z. S. 1878, p. 432.

No. 33. Cape Gregory, January 1, 1879.

10. An^eretes parvultjs (Kittl.); Scl. & Salv. Ibis, 1869,

p. 283; iid. P.Z.S. 1878, p. 432.

No. 36. (S : Malaspina Islands, Trinidad Channel, February 16,

1879. Bill and legs black.

11. Pteroptochus albicollis, Kittl.; Scl. & Salv. Nomencl.
Av. Neotr. p. 76.

No. 96. (S : Coquimbo, August 5, 1879. Eyes dark brown;
legs and bill black.

12. Geositta cunicularia (V.); Scl. & Salv. Ibis, 1870,

p. 499.

No. 106. d": Coquimbo, Juue 1879.

13. T^NioPTERA PYROPE, Kittl.; Scl. & Salv. Ibis, 1868,

p. 187.

No. 97. ?: Skyring Water, March 1880. Iris light yellow;
bill black ; legs and feet black.

14. Agriornis MARiTiMA, Lafr. et d'Orb. ; Scl. & Salv. Ibis,

1868, p. 185.

No. 94. $ : Coquimbo, June 1879. Stomach containing re-

mains of insects (locusts).

15. MuscisAxicoLA MENTALis (Lafr. ct d'Orb.) ; Scl. & Salv.

Ibis, 1868, p. 187.

No. 112. Coquimbo, June 1879.

16. CiNCLODES ruscus (V.) ; Scl. & Salv. Ibis, 1868, p. 186.

No. 47. S: Peckett Harbour, January 4, 1879.
No. 104. cS : Coquimbo, June 1879. From sea-shore rocks.

17. CiNCLODES PATACHONicus (Gm.) ; Scl. & Salv. Ibis, 1868,
p. 186, 1869, p. 283; iid. P.Z.S. 1878, p. 433.

No. 49. d: Tom Bay, January 23, 1879.
No. 50. Elizabeth Island, January 6, 1879.
No. 20. Twenthu Island, Trinidad Channel, February 25, 1879.
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18. Upucerthia dumetoria, Geoffr. et d'Orb. ; Scl. & Salv.

Ibis, 1868, p. 187.

No. 105. $ : Coquimbo, June 1879. Legs greyish pink.

19. OxYURUS spiNicAUDA (Gm.) ; Scl. & Salv, Ibis, 1868,

p. 185 ; iid. P.Z.S. 1868, p. 433.

No. 115. (J: Port Riofrio, west coast of Patagonia.

No. 38. Trinidad Channel, February 1879.

20. Pygarrhicus albigularis (King) ; Scl. & Salv. P. Z. S.

1878, p. 433.

No. 114. Skyring Water, Magellan's Straits, March 1880. Iris

black ; bill and legs horn-colour.

21. EusTEPHANus GALERiTus (Mol.) ; Scl. & Salv. Ibis, 1869,

p. 283 ; iid. P. Z. S. 1878, p. 433.

No. 35. $: Cockle Cove, February 9, 1879.

22. Patagona gigas (Mol.) ; Scl. & Salv. Ibis, 1870, p. 499.

No. 113. Coquimbo, August 25, 1879. Eyes black; bill and
legs black.

23. Ceryle stellata (Meyen) ; Scl. & Salv. Ibis, 1868, p. 187,

1869, p. 283 ; iid. P. Z. S. 1878, p. 434.

No. 25. c?: Cockle Cove, February 7, 1879.
A. Sternum. (Tom Bay.)

24. Stenopsis bifasciata (Gould) ; Scl. & Salv. Nomencl. Av.
Neotr. p. 96.

No. 107. $: Coquimbo, June 1879. Eyes yellow.

25. Zenaida maculata (V.) : Scl. & Salv. Nomencl. Av. Neotr.

p. 132.

No. 118. c?: Coquimbo, June 1879. Bill dark; legs red.

26. Rhinogryphus aura (L.) ; Sharpe, Linn. Soc. Journ. xiii.

p. 21.

CatharUs aura (L.) ; Scl. & Salv. Ibis, 1869, p. 284 ; iid. P.Z. S.

1878, p. 435.

a. S' Tom Bay, April 11, 1879. Iris dark; eyehds and cere
flesh-colour ; bill horn-colour ; legs dirty yellow.

b. $: Tom Bay, April 11, 1879. Eyes dark; skin of head and
neck light red : legs and feet dirty grey.

A. Trachea.

The two specimens sent by Dr. Coppinger would appear, from a
comparison of the skins, to be of the same species as the ordinary
Rhinogryphus aura of North America. I have already determined
ChiHan specimens in the British Museum as belonging to the last-

named species ; and, as far as I can now judge from the increased
series in that collection, the grey-winged Vultures are confined to
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the Falkland Islands. I presume that Dr. Coppinger's specimens

are a pair, male and female being shot on the same day—the difference

in the colour of the soft parts being a very noticeable feature ; while

I must at the same time admit that the female with her " light

red " head has more grey edgings to the wing-feathers than the

male, and thus shows an approach to R.falklandicus.

27. Ibycter chimango (V.) ; Sharpe, Cat. B. i. p. 41.

Milvago chimango (V.); Scl. & Salv. Ibis, 1868, p. 187; iid.

P. Z. S. 1878, p. 435.

No. 6. S Cockle Cove, February 9, 1879. Legs olive-green,

claws black ; irides dark grey ; cere grey.

No. 82. c? : Talcahuano, September 1879. Eyes light brown ; legs

grey ; bill grey and white.

28. PoLYBORUS tharus (Mol.) ; Sharpe, Cat. B. i. p. .31 ; Scl.

& Salv. Ibis, 1868, p. 188, 1870, p. 499 ; iid. P. Z. S. 1878, p. 435.

No. 57. 6 juv. : Port Henry, Straits of Magellan, January 25,

1879. Cere fleshy grey ; eyes black.

No. 14. 2 ju''^- : Port Henry, January 25, 1879. Cere orange;

tarsi grey and yellow.

No. 12. 2 ad. : Tom Bay, March 1879. Bill grey; cere orange-

yellow ; tarsi grey ; feet yellow ; claws black.

29. Circus cinereus, Y.; Sharpe, Cat. B. i. p. 56.

No. 83. $: Coquimbo, June 1879. Legs and feet yellow ; claws

black. Stomach containing remains of birds.

30. Cerchneis ciNNAMOMiNA (Sw.) ; Sharpe, Cat. B. i. p. 439.

Tinnunculus sparverius (L.) ; Scl. & Salv. Ibis, 18C8, p. 188,

1870, p. 499; iid. P.Z.S. 1878, p. 434.

No. 119. §: Coquimbo, June 1879. Legs grey; feet yellow;

bill blue. Stomach containing remains of birds.

31. Bubo magellanicus (Gm.) ; Sharpe, Cat. B. ii. p. 29;
Scl. & Salv. Ibis, 1868, p. 188.

No. 45. (5: Cape Gregory, Straits of Magellan, January 1879.

Irides golden yellow ; horns prominent ; claws black.

No. 44. $ : Port Henry, Straits of Magellan, January 28, 1879.

No. 138. c?: Mayne Harbour, Straits of Magellan, January 1879.

The female. is a much darker bird than the male, suggesting

almost the possibility of its being in melanistic plumage ; the general

aspect of the upper surface is almost uniform ; and the centre tail-

feathers have no cross bars at all. In the male the light cross bands

are seven in number, without counting the whitish apical band.

32. Speotyto cunicularia (Mol.) ; Sharpe, Cat. B. ii. p. 142.

Pholeoptynx cunicularia (Mol.); Scl. & Salv. Ibis, 1868, p. 188.

No. 120. 5: Coquimbo, June 1879. Eyes yellow; feet grey in

front, yellow behind ; bill horn-colour.
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33. Glatjcidium NANUM (King); Sharpe, Cat. B. ii. p. 190;
Scl. & Salv. Ibis, 1868, p. 188.

No. 30. Sandy Point, January 1879.

34. Phalacrocorax MAGELLANicus (Gm.); Scl. & Salv. Ibis,

18/0, p. 499.

No. 7. 2 '• Trinidad Channel, February 27, 1879. Iris reddish

brown ; lids and wattled skin of a blood-red colour ; legs grey in

front, dusky black behind.

35. Phalacrocorax imperialis (King) ; Scl. & Salv. P. Z. S.

1878, p. 6.52.

P. caruneulatiis (Gm.), iid. Ibis, 1869, p. 284, 1870, p. 499.

No. 40. 2 • Tom Bay, April 4, 1879. Iris brown; cere dark

grey ; eyelids dark grey ; legs and feet light grey anteriorly, aud

dark grey posteriorly.

36. CEsTRELATA DEFiLiPPiANA, Salvad. & Gigl. ; Salv. in

Rowley's Orn. Misc. i. p. 255, pi. xxxiii.

No. 64. c?: St. Ambrose, July 21, 1879. Bill black; tarsi

lavender-coloured.

37. Thalassceca tenuirostris, Audub. ; Sharpe, Rep. Trans.

Venus Exp., B. Kerguel. p. 23.

Fulmarus glacialoides (Smith): Scl. & Salv. Ibis, 1868, p. 189.

Thalassceca glacialoides (Smith) ; Salv. P. Z. S. 1878, p. 7.'56.

No. 63. S- Valparaiso, August 4, 1879. Legs grey, with blue

stains ; bill grey, with blue patches.

A. Sternum.

38. Oceanites grallaria (V.).

Fregata grallaria (V.) ; Salv. P. Z. S. 1868, p. 735.

Thalassidroma aracilis, Elliot, Ibis, 1859, p. 391.

T. segethi, Ph."'& Landb. Arch. f. Naturg. 1850, p. 282,

No. 65. $ : off St. Ambrose, July 20, 1879. Bill and feet black-

Mr. Salviu has already suggested the identity of the Chilian birds

described by Mr. Elliot and Drs. Philippi and Landbeck with 0.

levcogastra of Gould( T. grallaria, V.) ; and from the specimen now

sent by Dr. Coppinger, I must say that I can see no difference at all.

39. Oceanites oceanica (Kuhl) ; Sharpe, Report Trans, of

Venus Exped. Birds, p. 32 ; Salvin, P. Z. S. 1878, p. 735.

No. 37. d: lat. 9° 47' S., long. 33° 5' W., November 8, 1878.

Caught at sea.

40. OssiFRAGA GiGANTEA (Gm.) ; Sharpe, Report Trans, of

Venus Exped., Birds, p. 142; Salvin, P.Z. S. 1878, p. 737.

No. 4. 6: Tom Bay, April 13, 1879. Bill light grey; iris

dark brown ; eyelids black ; legs and feet dark grey.
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No. 61. cJ: Valparaiso, August 4, 1879. Legs black.

No. 126 c?? : Valparaiso, August 18, 1879.

A. Sternum.

/
41. DioMEDEA MELANOPHRYS, Temui. ; Salv. p. Z. S. 1878,

p. 740.

No. 86.d': Valparaiso, August 13, 1879. Bill grey, with dark

tips ; feet light grey ; iris dark brown.

A. Trachea.

42. Pelecanoides TJRiNATRix (Gm.) ; Sharpe, Report Trans,

of Venus Exped., Birds, p. 14.

P. ffarnoti (Less.) ; Salvin, P. Z. S. 1878, p. 739.

No. 34. $: Antonio Islands, Trinidad Channel, February 17,

1879. Eyes black; bill black; legs slate-colour. Stomach con-

taining small Crustacea.

No. 96. $: Cockle Cove, October 16, 1879. Bill black; iris

dark brown ; legs and feet slate-coloured.

The following are the dimensions of the adult specimen :—total

length 8*5 inches, culmen 0"75, wing 4*9, tail 1-7, tarsus 1. These
measurements exceed those of the specimens already in the Museum
from the Straits of Magellan, and appear to be intermediate between

the ordinary P. urinatrix and the larger P. garnoti, which, after all,

does not seem to be a very distinct species.

43. Daption capensis (L.) ; Sharpe, Report Trans, of Venus
Exped., Birds, p. 19 ; Salvin, P. Z. S. 1878, p. 737.

No. 2. 6: off Tres Montes, May 10, 1879. Iris dark brown;
bill and legs black ; eyelids black.

cJ: off St. Ambrose, July 20, 1879. Iris dark grey.

No. 135. 6: lat. 31° 52' S,, long. 18° 37' W. Iris dark grey.

A. Sternum.

44. Majaqueus jEauiNOCTiALis (L.) ; Salvin, P. Z. S. 1878,

p. 7^7.

No. 132. c? : Valparaiso, August 1879. Eyes dark brown ; bill

grey and black ; legs black.

No. 62. 5 : Valparaiso, August 13, 1879. Same soft parts as S .

No. 139. 6' Valparaiso, August 18, 1879.

45. Attagis falklandica (Gm.) ; Scl. & Salv. Ibis, 1868,

p. 188.

No. 24. S : Cockle Cove, February 14, 1879. Shot on summit
of mountain.

46. Nycticorax OBSCURUS (Licht.) ; Scl. & Salv, Ibis 1868,

p. 189, 1869, p. 285 ; iid. P. Z. S. 1878, p. 436.

No. 54. 2 ad.: Cockle Cove, February 11, 1879. Iris orange;

legs dark grey ; bill horn-colour.
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No. 5. Young: Neeslmm Cove, Trinidad Channel, February 28,

1879. Iris orange ; bill black above, greenish yellow beneath ;

eyelids greenish yellow ; legs dark grey in front, yellow behind.

No. 55. d juv. : Cockle Cove, February 12, 1879. Bill black;

cere green; iris and legs as in No. 5.

47. Bernicla ANTARCTICA (Gm.) ; Scl. & Salv. P. Z. S. 1878,

p. 437.

Chloephaga antarctiea, iid. Ibis, 1869, p. 284, 1870, p. 499.

No. 59. 6 • Port Henry.

No. 43. 2 : Port Henry, February 1879.

No. 79. Pull. : Straits of Magellan, November 1879. Eyes dark

grey ; bill black ; legs and feet dark brown.

48. Chloephaga poliocephala, Sclater ; Scl. & Salv. Ibis,

1868, p. 189, 1870, p. 489 ; iid. P. Z. S. 1878, p. 436.

No. 11. 2: Neesham Cove, Trinidad Channel, February 28,

1879. Iris dark brown; bill horn-colour; legs black in front,

orange at back.

No. 123. 6: Alert Bay, December 3, 1879. Bill black; eyes

dark brown ; legs orange, black down the front.

No. 90. 2 pull. : Port Henry, December 3, 1879. Eyes brown ;

legs dark grey ; bill horn-colour.

49. Tachyeres cinereus (Gm.) ;
Scl. & Salv. P. Z. S, 1878,

p. 437.

Micropferus cinereus (Gm.) ; Scl. & Salv. Ibis, 1868, p. 139,

1870, p. 499.

No. 52. ? : Puerto Bueno. Legs and feet yellow ;
bill greenish

olive ; eyes black. Shot on freshwater lake near the sea.

No. 60. Walney Sound, February 4, 1879.^ Weight 10| lb.

Crop full of entire mussels and prawns. Stink intense.

No. 58. Elizabeth Island, January 3, 1879.

No. 89. d pull. : Tom Bay, November 30, 1879.

J. Skull. Cockle Cove.

£. Skeleton. Tom Bay, February 24, 1879.

bO. Anas cristata, Gm. ; Scl. & Salv. Ibis, 1870, p. 499.

No. 15. 2 : Port Rosario, March 15, 1879.

No. 3. 2= Cockle Cove, February 7, 1879. Iris blood-red ; legs

dark grey ; upper mandible horn-colour, lower one flesh-colour.

No. 130. d: Tom Bay, November 29, 1879. Eyes yellowish

red ; bill black.

The egg is creamy buff, and measures—axis 2-4 inches, diam. 1-65.

51. Mareca sibilatrix (Poeppig); Scl. & Salv. P. Z. S. 1876,

p. 395.

Ilareca chiloensis, Eyton ; Scl. & Salv. Ibis, 1869, p. 284.

No. 7Q. 2= Coquimbo, June 1879.



14 ZOOLOGICAL COLLECTIONS MADE DURING [Jan. 4,

52. Cygnus nigricollis (Gm.) ; Scl. & Salv. Ibis, 1869, p. 284.

No. 129. c? : Hugh Bay, west coast of Patagonia, December 20,

1879. Bill blue with red crest; iris brown; legs and feet light

grey.

A. Sternum. Oct. 1879.

53. Dafila spinicauda(V.) ; Scl. & Salv. Nomencl. Av. p. 130.

a. No. 78. c?: Talcahuano, September 1879. Bill yellow, with

black culmen ; eyes brown ; legs and feet grey and black.

54. QuERauEDULA CYANOPTERA (V.); Scl. & Salv. Ibis, 1868,

p. 189.

a. No. 138. (S '• Talcahuano, September 10, 1879. Iris yellow ;

bill black ; legs and feet yellow ; nails dark.

b. No. 71. 6' Talcahuano, September 1879. Eyes yellow ; bill

black ; legs yellow.

c. No. 72. $: Talcahuano, September 22, 1879. Eyes brown

;

bill dark, with grey patches; legs light brown.

55. QuERauEDULA oxYPTERA (Mcven) ; Scl. & Salv. Nomencl.
Av. Neotr. p. 129.

a. No. 75. c?: Port Gallant, west coast of Patagonia, February
1880. Iris dark brown; bill yellow on sides, black cuhnen ; legs

and feet light grey.

b. No. 74. $ : Cockle Cove, October 1879. Bill yellow, with

black culmen ; eyes yellow ; legs and feet grey.

56. Rallus antarcticus, King; Scl. & Salv. P. Z. S. 1878,

p. 437.

No. 8. ? : Tom Bay, April 13, 1879. Eyes dark red; legs red;

bill with greenish lustre.

No. 123. c?: Mayne Harbour, March 1880. Iris red ; bill dark
green ; legs and feet red.

57. FoLiCA leucopygia, Hartl. ; Scl. & Salv. Nomencl. Av.
Neotr. p. 140.

No. 80. d": Talcahuano, September 18, 1879. Bill yellow, with

dark red patch on culmen ; eyes yellow ; legs olive-green ; claws

horn-colour.

58. Vanellus occidentalis, Harting ; Scl. & Salv. P. Z. S.

1878, p. 437.

Vanellus cayenennsis, Scl. & Salv. Ibis, 1869, p. 284 (nee Gm.).

No. 56. Peckett Harbour, January 4, 1879.
No. 79. d": Talcahuano, Chili, September 22, 1879. Iris, pupil

dark red ; bill lilac, with black tips ; eyelids lilac ; legs rose-colour,

with grey feet.
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59. EuDROMiAs MODESTA (Licht.) ; Scl. & Salv. Ibis, 1868,

p. 188, 1870, p. 500; iid. P. Z.S. 1878, p. 488.

No. 19. Ad.: Tom Bay, February 1879.

No. 28. d juv. : Puerto del Morro, February 5, 1879.

No. 102. c? juv.: Port Henry, January 28, 1879. Eyes black;

legs grey ; bill horn-colour.

No. 98. d": Cociile Cove, October 16, 1879. Iris dark brown;

bill dark ; legs light grey.

60. iEcTALiTis NivosA (Cass.) ; Scl. & Salv. Nomencl. Av.

Neotr. p. 143.

No. 103. cJ: Coquimbo, June 1879.

61. Strepsilas interpres (L.) ; Scl. & Salv. Nomencl. Av.
Neotr. p. 143.

No. 116. cT: Talcahuano, September 9, 1879. Iris brown ; bill

horn-colour; legs and feet red.

62. Aphriza virgata (Lath.) ; Scl. & Salv. Nomencl. Av. Neotr.

p. 143.

No. 25. c?: Van Islands, Trinidad Channel, February 15, 1879.

Iris black ; eyelids black ; legs olive-green ; claws black. In flocks,

as if about to migrate.

63. H.EMATOPUS.LEUCOPUS (Gamot) ; Scl. & Salv. P. Z. S. 1878,

p. 437.

No. 23. $: Cape Sambo, Trinidad Channel, March 3, 1879.

Iris bright yellow ; eyelids yellow ; feet and legs flesh-coloured

;

claws black.

No. 133. S ' Tom Bay, January 16, 1879. Iris and eyelid

brilliant yellow ; tarsi grey ; bill orange.

No. . (S • Tom Bay, January 16, 1879. Bill orange-red.

No. 92. c? juv. : Hugh Bay, December 27, 1879. Iris orange;

legs and feet grey; bill orange, the base black.

A. Skeleton. West coast of Patagonia.

64. H.EMATOPus ATER (V.); Scl. & Salv. Ibis, 1870, p. 499;
iid. P. Z.S. 1878, p. 438.

No. 22. $: Port Henry, January 29, 1879. Eyes black; eye-

lids orange-red ; bill orange-red ; feet grey.

65. Gallinago paraguai^ (V.); Scl. & Salv. P. Z. S. 1868,

p. 1 89 ; iid. P. Z. S. 1878, p. 438.

No. 27. $: Cockle Cove, February 7, 1879.

66. Gallinago sxRiciiLANDi, Gray ; Scl. & Salv. Nomencl. Av.
Neotr. p. 145.

No. 121. 2: Swallow Bay, March 14, 1880. Eyes dark; legs

and feet greyish yellow. Weight 9 oz.
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67. Rhynchjja semicollaris (V.); Scl. & Salv. Nomencl. Av,

Neotr. p. 145.

No. 101. $: Coquimbo, June 1879. Tarsi green; tips of bill

yellow.

68. Tringa fuscicollis (V.); Scl. & Salv. P. Z. S. 1878,

p. 438.

No. 46. ? in winter plumage : Peckett Harbour, January 4,

1879.

69. Calidris arenaria (L.) ; Scl. & Salv. Nomencl. Av. Neotr.

p. 143.

No. 99. 2- Talcahuano, September 1879. Bill, legs, and feet

black ; eyes brown.

70. Gambetta melanoleuca (Gm.) ; Scl. & Salv. Nomencl.

p. 145.

Nos. 125, 77. 6 : Talcabuano, April 1880. Iris dark; bill horn-

colour ; legs and feet yellow.

71. NuMENixjs HUDSONicus (L.); Scl. & Salv. Nomencl. Av.
Neotr. p. 146.

No. 78. 5 : Talcahuano, September 1879. Legs and feet grey;

bill horn-colour ; eyes dark brown.

72. Sterna hirundinacea. Less.; Saunders, P. Z. S. 1876,

p. 647.

Sterna cassini, Scl. & Salv. Ibis, 1870, p. 500.

a. No. 81. S: Tom Bay, November 30, 1879. Bill, legs, and
feet red.

b. No. 93. dpull.: Tom Bay, November 29, 1879.

c. $: Cockle Cove, October 16, 1879. Bill and legs red ; claws

black ; iris dark.

73. Anous cinereus, Gould; Sharpe, P. Z. S. 1878, p. 272.

No. 66. 2: off St. Ambrose, July 21, 1879. Bill black; legs

nearly black ; eyes dark.

74. Larus glaucodes, Meyen; Scl. & Salv. P. Z. S. 1871,

p. 578; Saunders, P. Z. S. 1878, p. 203.

No. 51. (S : Cape Gregory, January 1, 1879.

75. Larus cirrhocephalus, Vieill. ; Scl. & Salv. P. Z. S. 1871,

p. 578; Saunders, P. Z. S. 1878, p. 204.

No. 69. 6 hiem. : Talcahuano, September 10, 1879. Bill dark

red ; legs and feet orange-red ; iris brown.

No. 68. c? sestiv. : Talcahuano, September 18/9. Soft parts as

in No. 69; legs and feet red.

'xj ĉi-i-l t'cf^-^ No. 87. 6: Talcahuano, September 8, 1879. Iris hazel ; eyelids

orange-red ; bill dark red ; legs and feet red.
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,y^ 2. Skeleton. Talcahnano, September 187!).

The last bird still retains traces of white plumage amongst the

feathers of the head, while No. 69 is a winter-plumaged bird with

white head, on which a few dark feathers are just showing them-
selves.

1^. Larus dominicanus (Licht.), Scl. & Salv. Ibis, 1868,

p. 189, 1869, p. 284 ; Saunders, P. Z. S. 1877, p. 799.

No. 39. cJ ad. : Tom Bay, April 5, 1879. Iris clear grey; eye-

lids red ; legs olive.

No. 17. 6 juv. : Cockle Cove, February 14, 1879. Eyes black ;

bill black ; legs dark grey.

No. 16. <$ juv. : Tom Bay, March 8, 1879. Iris dark brown ;

eyelids black ; bill black ; legs grey.

No. 70. $ in changing plumage: Valparaiso, Angust 13, 1879.

Bill grey with black tip ; eyes dark ; legs light grey ; claws black.

No. . 2 ad. : Peckett Harbour, Straits of Magellan, January 4,

1879. Bill yellow, the end of lower mandible red ; eyelids red ;

eyes clear grey ; legs greenish.

No. . (? juv. : Puerto Bueno, February 21, 1879. Iris dark

brown, the lids black ; feet grey.

No. 131. Puerto Bueno, February 20, 1879. Bill black; legs

dark grey.

No. . c? : Port Henry, January 28, 1879. Eyelids red ; irides

grey ; bill yellow, tip of lower mandible red ; legs and feet olive-

green ; claws black.

Tl . Stercorarius chilensis, Bp. ; Saunders, P. Z. S. 1877i

p. 800.

Lestris antarctica (Less.); Scl. & Salv. Ibis, 1869, p. 284.

No. 67. 6 ' Straits of Magelhsen, December 1879. Bill, legs, and
feet black ; eyes brown.

No. 134. 5 : Talcahuano, September 1879. Eyes dark brown
;

legs and feet black.

78. Spheniscus magellanicus (Forst.) ; Scl. & Salv. Ibis,

1869, p. 284; iid. P.Z. S. 1878, p. 653.

No. 42. Tom Ba}% April 7, 1879. Iris brown; eyelids' edges

black, not flesh-colour ; bill horn-colour ; feet in front black mottled

with white, behind black all over.

No. 1. cJ juv.: Tom Bay, February 17, 1879. Iris brown;
eyelids black ; bill black; legs grey spotted with black ; claws black.

No. 128. 2 : Tom Bay, April 5, 1879. Bill horn-colour; iris

brown ; legs in front grey spotted with black ; behind black.

A. Trachea. B. Sternum.

79. Podiceps rollandi (Q. etG.); Scl. & Salv. Ibis, 1868,

p. 189, 1869, p. 84

No. 13. Summer plumage. Portland Bay, March 20, 1879.

Iris red ; bill black ; feet and legs black.

Proc. Zool. Soc— 1881, No. II. 2
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No. 48. Young cJ: Peckett Harbour, January 4, 1879^

No. 137. Picton Channel, March 31, 1879. Iris red; eyelids

black ; legs dark grey.

No. 84. Swallow Bay, March 14, 1880. Bill horn-colour;

legs and feet olive-green.

No. 124. Port Riofrio, west coast of Patagonia, March 1880.

Iris red : bill horn-colour ; legs and feet grey.

S. Talcahuano, September 1879. Bill black; eyes red; legs

and feet grey.

81. NoTHOPROCTA PERDiCARiA (Kittl.) ; Scl. & Salv. Nomcncl.

Av. Neotr. p. 153.

No. 122. S ' Coquimbo, June 1879. Crop full of seeds.

III. REPTILES, BATRACHIANS, and FISHES.

By A. GiJNTHER.

(Plates I., II.)

A few Reptiles only were collected, viz. Liodira gravenhorstii at

Talcahuano, and Liolcemus nigromaculatus at Coquimbo, also a

specimen of Tachymenis chilenis from the latter locality.

The Batrachians proved to include more novelties :

—

1. Nannophryne variegata (Gthr. Proc. Zool. Soc. 1870,

p. 401, pi. 30) was collected in several examples on the coast of

Trinidad Channel and at Puerto Bueno.

2. Cystignathus macrodactylus, sp. n.

Allied to C. bibronii from the Chonos archipelago, but with the

vomerine teeth in two short straight transverse lines immediately

behind the choanse. Head broad and depressed, with shelving sides

and obtusely rounded snout. Eyes of moderate size, equal to their

distance from the nostril. Tympanum small, scarcely half the size

of the eye. Skin of the upper parts smooth, or but little tubercular.

The three outer fingers are long, and, like the toes, truncated at the

tip ; the third is the longest, the fourth longer than the second,

which, again, is considerably longer than the first. Two small meta-

tarsal tubercles ; the fifth toe scarcely longer than the third. Upper
and lateral parts mottled with brown ; lower parts whitish, in the

male with a few brown spots on the sides of the abdomen. Male
with a large vocal sac, which extends to the sternal region.

lines.

Length of the body 15

"Width of the cleft of the mouth 5

Length of the fore limb 11

„ „ third finger 3|
„ „ second finger 2|

„ „ hind limb 25

„ „ entire foot, including tarsus .... 12

„ „ fourth toe 7^
,, „ third toe 5
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Three specimens, found in pools on the hills, 500 feet above the

sea, at Puerto Bueno.

3. Cacotus coppingeri, sp. n.

Snout broad, short (as long as the eye) and obtuse, with short

canthus rostralis ; loreal region slojjing. Vonieriue teeth in two trans-

verse series, very slightly oblique, and commencing from the front

margin of the choanas, which are small. Tongue without any notch

behind. Skin smooth. The length of the body equals the distance

between the vent and metatarsal tubercles. Subarticular tubercles

on the fingers and toes small ; metatarsus with two small tubercles.

The length of the fourth toe is contained twice and one third in

that of the body ; the third and fifth toes equal in length. Greenish

olive ; back, to the interorbital space, darker ; a narrow dark band

along the canthus rostralis and across the tympanic region ; lower

parts whitish.

A single specimen was obtained at Port Eiofrio (west coast of

Patagonia). Body 1| inch long.

4. Cacotus calcaratus, sp. n.

Snout rather short, somewhat longer than the eye, rather pointed,

with distinct canthus rostralis and subvertical loreal region. Vome-

rine teeth indistinct, in two very small groups between the choanae,

which are very narrow. Tongue without any notch behind. Skin

smooth ; dorsal region with two linear ridges convergent behind

;

a short cutaneous spur at the heel is connected with the outer

metatarsal tubercle by a low uneven fold of the skin. The length

of the body is less than the distance between vent and metatarsal

tubercles. Subarticular tubercles well developed ; metatarsus with

two small tubercles. The length of the fourth toe is two fifths of

that of the body. Light brownish olive ; a brown band from the

eye towards the side of the body ; a few small brown spots on the

loin.

A single specimen, 1 1 lines long, was obtained in Chiloe by Dr.

Cunningham. In the hope of obtaining another specimen before

describing it, I have allowed this specimen to remain undescribed

up to the present ; but as there is but small prospect of the species

being rediscovered for some time to come, I will not allow the present

opportunity to pass of describing it with its congener from the

mainland.

Fishes.

1. ScYLLiUM CHiLENSE, Guich. Pucrto del Morlo End Port-

land Bay.

2. PsAMMOBATis RUDis, Gthr. Trinidad Channel, in 30 fa-

thoms.

3. Callorhynchus antarcticus, Lac. Francisco Bay.

4. Sebastks oculatus, C. V. Latitude Cove in 13 fathon'.s,

and Tom Bay in 15 fathoms.
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5. Agriopus peruvianas, C, V. West coast of Patagonia.

6. Eleginus maclovinus, C. V. Tom Bay, from a brackish

lagoon, and Cockle Cove.

7. Aphritis gobio, Gthr. Portland Bay, Magellan's Straits,

and Stanley Harbour, Falkland Islands.

8. Ch^nichthys esox, Gthr. Puerto Bueno.

9. NoTOTHENiA MACROCEPHALA, Gthr. Pucrto Bueuo and

Trinidad Channel.

10. NoTOTHENiA TESSELLATA, Rich. Puerto del Morio, Latitude

Cove, Puerto Bueno.

11. NoTOTHENiA LONGiPES, Steind. Isthmus Bay, in 14 fa-

thoms.

12. NoTOTHENiA CORNUCOLA, Rich. Cocklc Cove.

13. Trachurus trachurus, L. Francisco Bay.

14. Neopheynichthys latus, Hutton. (Plate I.)

Of this very interesting fish, which was discovered only a few

years ago by Mr. Hutton in New-Zealand, a specimen 16 inches

long is in the collection. Fortunately, by the kindness of Mr.
Hutton, I am in a position to compare the American specimen with

one obtained on the New-Zealand coast. Structurally they are iden-

tical ; only some small tentacles are developed in the Americau
specimen above the eye and on some parts of the body. The colo-

ration is a blackish brown, marbled with lighter brown and grey.

These differences are not sufficient to indicate specific distinctness.

The specimen was obtained in Swallow Bay (Magellan's Straits).

15. Lycodes latitans, Jen. Portland Bay.

16. Maynea patagonica, Cunningham, Trans. Linn. Soc.

xxvii. 1871, p. 472. (Plate IL figs. C and D.)

Of this fish a second, much younger specimen was discovered by
Dr. Coppinger at Port Rosario. It is 3-^ inches long, and marked
by fourteen broad blackish-brown cross bands, of which there is no
trace in the adult specimen. The fact that the same style of colo-

ration obtains in the young stage of Gymnelis pictus (which also

otherwise is so closely allied to Maynea) renders it all but certain that

G. pictus is likewise an Antarctic species. We figure it here side by
side with its nearest allies (Plate II. fig. B.).

Melanostigma, g. n. Lycodid.

This genus agrees with Gymnelis and Maynea in the absence of
ventral fins, and technically may be distinguished from both by the
Hiuch more elongate teeth, which in the jaws, as well as on the vomer
and palatines, stand in a single series. However, there are other
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striking dijQFerences, which will be mentioned in the subsequent de-

scription. The fish is evidently habitually living at a greater depth
than that at which Dr. Coppinger happened to obtain the single

specimen in his collection.

17. Melanostigma gelatinosum. (Plate II. fig. A.)

The whole body is enveloped in a loose delicate skin, like Liparis.

Head large, deep, compressed, with obtuse snout. Eye large, two
sevenths of the length of the head, and longer than the snout. Cleft

of the mouth rather oblique, but the lowc jaw does not project be-

yond the upper. Lips not fleshy. Inside of the mouth, gill-openings,

and vent black. The gill-opening is reduced to a very narrow fora-

men above the base of the pectoral fin. The origin of the dorsal

fin and the root of the pectoral are enveloped in the loose skin of

the body. The dorsal fin seems to commence above the m.iddle of

the pectoral, is low at first, but becomes considerably higher pos-

teriorly. Pectoral very narrow, consisting of a few rays only.

Upper parts tinged with a purplish grey ; sides marbled with the

same colour, which towards the end of the tail becomes more in-

tense, almost black.

Total length of the specimen 5| inches; distance of the snout

from the gill-opening ^, from the vent \\.

The specimen was obtained on January 15, 1880, at Tilly Bay,

in the Straits of Magellan, in 24 fathoms.

18. HiPPOGLOSsiNA MACROPS, Stciudachn. Trinidad Channel.

19. HiPPOGLOSSINA MICROPS, sp. n.

D. 72. A. 56. V. 1/5. The height of the body is contained twice

and one third in the total length (without caudal), the length of

the head thrice and one half. The eyes are, compared with those of

Hippoglossina macrops, small, equal to the length of the snout, and

two ninths of that of the head ; the upper is slightly in advance of

the lower ; the space between them is flat, half as wide as the

vertical diameter of the eye, and covered with minute scales. Mouth
wide, the maxillary extending beyond the middle of the orbit. An-
terior curve of the lateral line semicircular. Dorsal fin commencing
above the eye, of moderate height; pectoral fin half the length

of the head ; ventrals well developed, symmetrically placed, greyish,

finely mottled with brown.

A single specimen, 4 inches long, was obtaiued on the west coast

of Patagonia.

20. Galaxias attenuatus, Jen. Puerto Bueno.

21. Galaxias coppingeri, sp. n.

D. 12. A. 17. Body elongate, its depth in front of the dorsal

being one tenth of the total length (without caudal), the length of

the head two ninths. Snout rather broad, with the jaws equal in

length ; cleft of the mouth rather narrow, the maxillary extending

to below the front margin of the orbit. Eye rather large, a little
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shorter than the snout, and two seventlis of the length of the head.

Tlie length of the pectoral fin is one half of the distance of its root

from the ventral, and that of the ventral one half of the distance of

its root from the anal. Caudal fin truncate. Yellowish olive, trunk

marbled with blackish.

One specimen, 3 inches long, from Alert Bay.

22. Haplochiton zebra, Jen. East Bay ; freshwaters at Tom

Bay.

23. Ophichthys dicellurus, Rich. Coquimbo.

24. Myxine australis, Jen.

IV. MOLLUSCA and MOLLUSCOIDA.

By Edgar A. Smith.

(Plates III.-V.)

The collection of Mollusca contains several very interesting

species, notably a new Cephalopod {Bossiapatagonica), an unde-

scribed Lamellaria, a very beautiful Trochus, and a new genus of

Conchifera, besides several other species either new to science or to

the fauna of Patagonia.

To avoid repetition of the localities in extenso a numbered list of

the various Stations is here appended.

List of Stations.

i. Trinidad Channel, 30 fathoms ; bottom sandy.

2. Port Rosario, 2-30 fathoms ; bottom, sand and rock.

3. Tom Bay, 1-30 fathoms ; bottom, rock, kelp, and mud.

4. Van Island, Trinidad Channel ; on rocks in shallow water.

5. Portland Bay, St. Andrews Sound, 10 fathoms ; bottom, hard

sand.

6. Elizabeth Island, 6 fathoms ; bottom, sand.

7. Sandy Point, 9-10 fathoms; bottom, sand.

8. Peckett's Harbour.

Nos. 1 to 5 are situated on the west of Southern Patagonia, in the

neighbourhood of the island Madre de Dios, and nos. 6, 7 and 8 in

the eastern part of the Straits of Magellan. Other localities men-

tioned are situated in South Patagonia.

I. Cephalopoda.

3/7 /?/'7^ RossiA PATAGONicA, sp. n. (Plate III. figs. 3, 3a.)

'^^' Animal, viewed dorsally, of a purplish slate-colour. This is com-

posed of a vast aggregation of minute irregularly shaped dots set

upon a pale buff ground, which is more apparent upon the fins, as

there the dotting is less dense. Lower or ventral surface of a

reddish-purple color and the dotting more defined than above.

The underside of the head light buflF, with only a few large subcir-
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cular spots, of the same hue as those on the bod}'. The lower
surface of the fins and the funnel are of a plain buff. The abdomen
or body is in form like a short sack, narrowing and rounded at the

the end, about half as long again as broad. Its margin is produced
to an obtuse point over the back of the neck, which marks the

termination of the horny shell ; and on the underside there is a wide
sinuation beneath the siphon.

The fins are moderately large, being to the length of the body
as 5 to 7 ; but tiie line of junction is somewhat less, for they extend
forward about a line and a half beyond the point of contact. In
form they are irregularly semicircular, and are placed rather far

apart, but yet not absolutely along the side. Their surface, both
above and beneath, exhibits fine striae which radiate from the body.

The head is large, as broad as the body. The eyes are situated

at the sides of the head, and are protected by a thin transparent

membrane, and the lower margin is probably partly contractile over

the eye.

The arms do not vary much in length ; but the dorsal and ventral

pairs are a trifle shorter than the two lateral pairs. They are

rather slender, and taper to a fine point, scarcely have any interbra-

chial connecting membrane at their base ; and between the ventral

pair there is a total absence of it.

The suckers are large, subspherical, raised upon prominences,

connected by excessively short peduncles, and armed with very small

simple-edged horny rings. They are arranged in two alternating

rows, except upon that which is the right arm of the dorsal pair when
the lower or ventral surface is towards the eye, or the left one when
viewed from above ; upon this there are four series at the central

part, but fewer at the base and the extremity ; the suckers too are

much smaller than those upon the rest of the brachia, with the

exception of the other dorsal one, upon which they are also equally

small.

The tentacular arms are slender, twice as long as the others, and
emerge between the ventral and next pair of arms, between which
there is a greater development of connecting membrane than is

found between the other brachia. They are provided at the ends

with numerous crowded cup-like acetabula, raised upon longer foot-

stalks than those connecting the suckers of the other arms. They
are flat-topped, with a raised outer rim and a sunken lid, and the

horny margin of the orifice is minutely dentate. Shell or gladius

very minute.

The measurements are:—Length of body 21 millims., diam. 14
;

length of fins 14 milhms., diam. 8; length of longest arm 17

millims. ; length of tentacular arm 3fi millims. ; length from the end

of the body to the base of the ventral pair of arms 2/ millims. ; the

same to the base of the dorsal pair 29 millims. ; diam. of one of the

largest spherical suckers 1^ miilim. ; diam. of one of the small ones

on the right dorsal arm f miilim.

Hab. Stations 1 and 5.

This is a very remarkable little creature, and at once recognized
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by the peculiarity of one of the arms possessing a double set of

suckers.

LoLiGo PATAGONiCA, sp. n. (Plate III. figs. 2-2 J.)

Body cylindrical, tapering gradually behind, about four times as

long as broad. Upper margin produced to an acute point on the

dorsal side, broadly sinuated beneath. Fins occupying a little less

than half the length of the body, rhomboidal, with the lateral angles

only slightly rounded, joining the body without any superior slit.

Head a little narrower than the body. Of the arms the upper or

dorsal pair are the smallest and shortest, with an acute membranous
inner edge. Second pair rather longer and thicker, having the inner

or upper edge more rounded than the outer, which is acutely carinate.

Third or lower lateral pair largest and longest of all, rounded on
the upperside, and bearing a broad membranous expansion on the

lower edge extending from the tip to the base, where it joins a

similar membrane running up the side of the basal arms. These
are nearly as thick as the preceding but rather shorter, and have a

very acute carinated inner edge. Cupules on the upper and lower

pairs rather smaller than those on the lateral pairs. Horny rings

very oblique, furnished on one side with five or six rather squarely

cnt teeth. Buccal membrane produced into seven prominent lobes,

whereof the two subbasal pair are the most conspicuous, within

bearing a few minute suckers upon very long pedicles.

Tentacular arms slender, tapering at the ends. Club but little

expanded, furnished with four rows of cups, whereof the two inner

are vastly larger than the outer ; they alternate with each other and
also with the small outer cups, so that the latter on one side are

on the same transverse line as the more remote series of large ones.

The length of the club is about five twelfths of the entire length of
the tentacle. The horny ring has about from twenty to twenty-four
blunt teeth.

The colour of the two specimens is purplish buff, varied with
numerous close-set, generally ovate, largish spots of a purple tint, and
of different sizes, upon the back, the sides, and crown of the head.
Ventral surface and beneath the fins destitute of spotting.

Shell pennate ; shaft thin, roundly keeled exteriorly and grooved
on the opposite side ; expanded j)ortion or vane rather broad,

equalling in this respect rather less than one sixth of the length.

Dimensions. Length of body 62 milHms., width 14; fins 27
long and 30 in diameter across the back from one lateral angle to

the other ; tentacles 38 long; longest arm 27.

Hab. Alert Harbour, Trinidad Channel, west coast of Patagonia.

Only one species of this genus has been hitherto recorded from
the west coast of the South-American continent, namely Loligo

gahi, found on the Chilian coast. In that species the fins are

considerably shorter in proportion to the length of the body, join

the back nearer the centre, and have rounded upper and lateral

angles. The arms, too, offer certain differences; and the number of
teeth on the horny rings of the larger cups on the tentacular club is
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greater in L. gahi, and their form, judging from the figure of them,
more acute.

The form and attachment of the fins to the back are very similar

in L. brasiliensis and L. patagonica. The former, however, is a
broader species, has a diiferently shaped shell, and several other
differences.

Onychoteuthis ingens, sp. n. (Plate III. figs. 1-1 d.)

Sab. Port Riofrio, west coast of Patagonia.

The head only of a species of this genus was sent by Dr. Cop-
pinger. It differs in certain particulars from the known species, and
is especially interesting on account of its great size.

Description. Of the arms, the upper or dorsal pair are most
slender and the shortest, the two lateral pairs about equal in thick-

ness, the upper pair having a slight advantage in length, in this

respect agreeing with the lower or ventral pair, which, however, are

a trifle broader at the base than any. The latter arms have a re-

markably broad and almost flat outer surface, and are roundly angled
at the margins ; the sides are flattened and converge, so tliat the

inncrside, likewise flat, becomes but little broader than half the out-

side ; the outer margin is provided with a broad membranous ex-
pansion, which apparently extends to the extremity of the arm : it

is widest at the base, where it connects the adjoining arm, gradually
narrowing towards the tip. Lower lateral pair also furnished with a
membrane on the upperside, which, however, is very much the broad-
est near the middle of the arm. The upper lateral pair are provided
with a membrane on the lower side ; but it is very narrow ; and the

dorsal pair are destitute of any. The suckers are arranged in two
alternating series, commencing a short distance (about an inch) from
the base of the arms. They are subspherical, shortly pedunculated,
provided with simple-edged horny rings, largest towards the middle
of the arms and gradually diminishing towards the tip, those upon
the ventral pair being a trifle smaller than those upon the other arms,
and the largest upon the lower lateral pair.

Tentacular arms are in length with respect to the sessile arms as

5 to 3. They are eompressedly rounded, thickish, equalling in the
greatest diameter the basal arms ; they narrow very gradually towards
the extremity, with the terminal club scarcely at all widened and
occupying just one fifth of the entire length of the arm. Along one
side from the base to the end runs a very small membrane. The
extremity of the club is much compressed. The hooks are in two
alternating series of fourteen each, those of one row being decidedly

larger than those of the other, especially the fifth to the tenth hooks,
which are very formidable. The cups of the carpal group are ten in

number, with about eleven interjacent tubercles, the whole occupying
a surface of an elongate-oval form. The cups of the terminal group
are thirteen or fourteen in number, and contiguous to one another,
and all open, with horny rings.

The horny mandibles are black, the upper one considerably the
longer, narrower, and more hooked.
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The odontophore consists of sixty-two rows of teeth, each row

composed of a transverse series of seven. The central tooth is the

largest, having a large acutish central prong and a small subbasal

one on each side. The next tooth on either side is considerably

smaller, with an acute central fang, and a smaller somewhat hooked

one on the outside, and none on the inner. The two outer teeth are

long, simple, curved and acute, the outermost having a slight sinu-

ation in the outer curved edge.

The colour of the specimen as preserved in spirit is brownish

purple, slightly paler on the inner surface of the arms. The minute

dotting so general in this order of MoUusca is scarcely observable in

the head before me.

Dimensions. Length of tentacles 4.50 millims., of ventral arms 270.

Affinities and Differences. At present only a single species has been

described from the Patagonian region. This is the Onychoteuthis

fusiformis of Gabb^ "said to have been caught oif Cape Horn."

This is a very small animal in comparison with that here described,

and, judging from the description, is a distinct species, and not the

young form of that now described. The formula of the relative

length of the arms is different ; and in 0. fusiformis the lowermost

or ventral pair of arms are destitute of a marginal membrane,

whilst in O. ingens this feature is strongly developed. The cupules

are described by Gabb as being "arranged in a double series,

without being either in pairs, nor yet alternating;" on the contrary,

in the present species they are most regularly alternating. The
tentacles have a different proportional length in relation to the

club at the end, in the one form (O. fusiformis) being as 3 to 1,

in the otiier as 5 to 1. Besides these distinctions, there are pro-

bably others, in the number of hooks on the club, the number of

the cups at the extremity of it, the presence of tubercula between the

cupules of the carpal group, and in the odontophore, all of which are

passed over in the description of the Cape-Horn species.

The well known O. banksii is also a smaller animal, with compressed

lower lateral arms. The formula of relative length is different, the

number of hooks on the club smaller, and the cupules of the carpal

group fewer ; those on the arms, too, differ in form ; and the odon-

tophore offers certain distinctions.

II. Gastropoda.

a. Marine.

Pleurotoma, sp. inc.

Hab. Wolsey anchorage, 17 fathoms, brought up on the anchor.

A single dead specimen of a very interesting form. It apparently

belongs to the typical group of the genus, with the slit in the middle

of the lip. The apex, consisting of one whorl and a half, is large

for the size of the shell, and globose. The rest of the whorls have a

strong beaded keel round the middle, and a smaller and less distinctly

1 Proc. Califoruian Acad. Nat. Sci. 1862, p. 171.
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beaded one just beneath the suture. The last whorl has two pro-
minent simple keels round the middle, and indications of one or two
below. The canal is short, and the columella tortuous. The colour
is probably faded. In its present condition the shell is white, with
the exception of the keel at the suture, which has traces of a pale
lurid hue. It is 10 millims.fin length ; bnt it is questionable if that is

the ultimate dimension to which it would attain.

Pleurotoma (Bela) cunninghami, sp. n. (Plate IV. fig. 1.)

Shell ovately fusiform, turreted, purple brown with pale costse.

Whorls 6-7 ; the two apical rather large, smooth, rounded ; the
rest concavely sloping above, curved slightly at the sides, and con-
tracted at the base, strongly plicate and minutely spirally striated.

Plicae or costae about twelve in number, nearly obsolete at'the upper
part and not reaching the suture ; those on the last whorl attenuate
inferiorly and disappear at a shallow furrow around the base ; beneath
the sulcus is an oblique raised ridge. Aperture oblong, dark purplish
brown, occupying about two fifths of the entire length. Columella
suberect, rounded, whitish, callous. Sinus distinct, but not deep,

situate on the concavity at the top of the labrum. The latter is

minutely crenate by the exterior fine striae. The basal canal is short,

wide, and pale at the extreme margin. Length 10 millims., diam. 4,
aperture 4 long, 1| wide.

Operculum elongate pyriform ; nucleus terminal.

Hab. Puerto Bueno, 2 to 7 fathoms, rocky bottom, and Station 2.

Some worn specimens of this species were obtained by Dr. Cunning-
ham during the voyage of H.M.S. 'Nassau ;' and it is with his name
that I feel much pleasure in associating this interesting form. Those
collected by Dr. Coppinger are in good condition, and exhibit a well

defined superior sinus, which is decidedly deeper than in the boreal

types of the Bela group of Pleurotoma.

Pleurotoma (Mangelia?) coppingeri, sp, n. (Plate IV.
fig. 2.)

Shell small, elongate, subfusiform, dark purplish brown, paler at

the apex. Whorls 6|, divided by a deep suture ; the first one and
a half forming the nucleus, large, semiglobose, smooth ; the rest

slightly convex and longitudinally ribbed. Costae stout, broader
than the interstices, suberect, a little arcuated ; those on the body
whorl become obsolete a trifle below the middle, whence downward
the whorl is transversely finely striated, the striae at the extremity

being closer together than those above. Aperture small, ovate,

occupying about one third of the entire length. Columella arcuate,

covered with a thin callosity. Labrum thickened, with a very faint

sinus a little below the suture. Basal channel short, distinct, ob-

lique. Length 6^ millims., diam. 2^.

Hab. Wolsey anchorage, 17 fathoms, mud and gravel bottom.
Only a single specimen was obtained, which hardly presents the

character of the sinus in the labrum satisfactorily.
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Lachesis meridionalis, sp. n. (Plate IV. fig. 3.)

Shell small, whitish, cancellated, turreted. Whorls 6 ; two apical

very large, smooth, convex ; the rest also convex, longitudinally

ribbed and transversely lirate. Costae subequal to the interstices,

about thirteen on a whorl, finer at the upper end than beneath,

where they become almost obsolete. Spiral lirse four in number

—

one around the lower part of the whorls, bordering the narrow deep

suture, and scarcely at all affected by the longitudinal costae ; the

three others, of which the two lower are much the more conspicuous

and coarsely tuberculous upon the ribs, are situated upon the convex

portion of the volutions. Last whorl considerably contracted below

the middle, encircled by nine transverse ridges, whereof the four

upper correspond to those upon the other whorls, the five lower

being simple, non-tuberculous, and finer. Aperture small. Colu-

mella obliquely arcuate, roundly subtruncate at the base. Canal

short, obhque, feebly recurved. Length 4^ millims., diam. Ig,

aperture 1 5 long.

Hab. Boija Bay, Straits of Magellan, 20 fathoms, on a bottom

composed of dead shells and stones.

This species is remarkable for the large smooth nuclear whorls,

the convexity and coarse cancellation of those which follow, its

narrow form, and the small size of the aperture ; the increase in

the width of the volutions is very gradual.

Trophon geversianus, Pallas.

Hab. Stations 6 and 7

One specimen from Elizabeth Island is very interesting, as showing
the great variation to which this species is subject. It is nearly

smooth, displaying no indication of cancellation, and exhibiting only

faint transverse grooving.

Trophon laciniatus, Martyn.

Hab. Stations 1, 2, 7 ; also Cockle Cove, 2-32 fathoms.

Trophon crispus, Couthouy.

Hab. Station 7 and Puerto Bueno, 2-7 fathoms, rocky bottom.

Trophon muriciformis, King.

Hab. Stations 2, 3, and 7 ; also Puerto Bueno, 2-7 fathoms,
bottom rocky.

This species has been described under the names Fusus liratus,

Couthouy, F. corrugatus. Reeve, and F. albidus, Philippi ; all of
these, however, are subsequent to King's description in the ' Zoolo-
gical Journal' for 1830.

Trophon fimbriatus, Hupe. (Plate IV. fig. 4.)

Fusus fimbriatus, Hupe, Gay's Hist, de Chile, vol. viii. p. 165,
Atlas, pi. 4. figs. 7-7 b.

Shell fusiform, white. "Whorls probably about 8, obliquely
sloping above, and rounded somewhat at the lower part, longitu-
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dinally plicated, spirally ridged, and everywhere ornamented very
beautifully withvery numerous close raised lamellae or lines of growth.
The longitudinal folds or costse are oblique, attenuated above, and
rapidly widening inferiorly ; they number 9-10 on the penultimate,
and about one more on the last whorl, on which, a little below the
middle, they become obsolete. The spiral liras are for the most part of
about equal thickness, and vary in number from about 7 to 9 on the
upper volutions, and from 1 6 to 20 on the last ; the one at the extremity,
which, as it were, forms the cauda, is twice or thrice as thick as the

rest. Aperture ovate, white, together with the canal occupying
rather more than half the entire length. Columella arcuate above,
and of a pale greenish tint. Labrum frilled at the margin. Canal
oblique, recurved, rather shorter than the aperture. Length 30
millims., diam. 12 ; aperture and canal 16 long and 6 wide.

Another specimen is 26 millims. long, 1 1 broad ; and its aperture
with the canal has a length of 16 millims., and a width of 6.

Operculum brownish yellow, somewhat ovate, not acute at the
nuclear end.

Hab. Station 6.

This is a very beautiful species on account of the charming nature
of the sculpture, in which respect it resembles T. crispus of Couthouy,
which, however, is easily distinguished by the very different form
of the whorls. The figure in Gay's work represents the costae

narrower and more sharply defined than in the specimens which I

identify with this species.

EuTHRiA ATRATA, sp. u. (Plate IV. fig. 5.)

Shell ovately fusiform, purplish black. Whorls 7-8 ; nuclear

ones rather large, smooth ; the rest convex, with a slight depression

at the upper part, longitudinally strongly ribbed and finely spirally

striated. Costse narrow beneath the suture, and vanishing on the

last whorl a little below the middle. Aperture less than half the

shell in length, ovate, continued beneath into a short, narrowish,

oblique deep canal, of the same colour as the exterior. Labrum
arcuate, thickened by the last rib, with a small tubercle at the com-
mencement of the canal. Columella covered with a thin enamel,

which is whitish inferiorly, arched in the middle. Length 16 mil-

lims., diam. 7 ; aperture 7 long, 3 wide.

Hab. Station 5 and Puerto Bueno, 2-7 fathoms, bottom rocky

;

also Boija Bay, 20 fathoms, on a stony and shelly bottom.

The principal characteristic of this species is the intensity of the

purplish-black colouring. Four of the specimens have furnished

resting places for a small Hermit-crab.

EuTHRiA MERiDiONALis, sp. n. (Plate IV. fig. 6.)

Shell fusiformly ovate, small, brown, pale at the apex. Whorls
6 ; apical one smooth, whitish, convex ; the rest only slightly

convex, longitudinally costate, and transversely sulcate. Suture

scarcely oblique, rather deep. Costse a little slanting, somewhat
arcuate, about 14 on the last whorl, which do not attaiu quite to the
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lower extremity. Sulci narrow, rather deep, cutting through the

costae, not nearly as broad as the interstices, 4 to 5 in number on

the upper whorls, and about 18 on the last, whereof those around

the extremity are finest and closest together. Aperture elongate-

ovate, produced beneath into a short, oblique, recurved canal, and

equalling about two fifths of the whole length of the shell. Labrum
simple, thickened exteriorly by the last rib. Columella covered with

a thin, smooth, whitish callosity, arcuate at the middle. Length 9

millims., diam. 3^, aperture nearly 4 long and I f broad.

Hub. Stations 5 and 7-

There are but tvro examples of this little species, one not quite

mature, and the other at some time inhabited by a Paguroid crusta-

cean. The latter circumstance may to some extent have caused the

absorption of any lirse or denticules within the labrum, if such ever

existed. The first sulcus beneath the suture cuts off the tops of the

costae, which consequently present the appearance of squarish nodules.

Nassa (Tritia) coppingeri, sp. n. (Plate IV. fig. 7.)

Shell ovate, whitish, with a broad purplish-brown band at the top

of the whorls, and two others on the last, the upper one around the

middle, and the other somewhat below. Whorls 6, a little convex,

narrowly tabulated above, with a granulous clathrated sculpture

;

this consists of longitudinal and transverse ridges : the former are

not quite so distinct as the latter, are nodulous at the points of

contact, about 18 in number on the penultimate whorl, and
about 24 on the last, those near the labrum being closer to-

gether than the rest. The spiral ridges are flattened at the top,

with the edges sharply defined by the intervening grooves ; they are

four in number on the upper whorls, and seven on the last ; below

the seventh the whorl has a rather broad deep sulcation, beneath

which comes the raised ridge common to the genus. Aperture

nearly half the length of the shell, bluish white, exhibiting the ex-

ternal banding. Columella very arcuate in the middle, covered with

a thin white callosity, which projects rather prominently into the

aperture towards the base. Labrum not thickened exteriorly, armed
within with five lirae. Length 13| millims., diam. 7, aperture 6^

long and 3i broad.

Operculum triangularly subcircular, with a few minute serrations

on the inner margin towards the nucleus.

Hab. Station 3.

Only one specimen of this species was collected. It is remark-
able for its coarsely granular surface and the stoutness of the spire.

? Nassa ( 1) t^niolata, Philippi. (Plate IV. fig. 8.)

Buccinum tceniolatumy Phil. Archiv f. Naturgeschichte, 1845,

p. 69 ; Gay's Chile, vol. viii. p. 207, Atlas, pi. 4. figs. 9-9 b.

Hab. Stations 2 and 3 ;
" Chonos Is." {Philippi).

There are seven specimens, all immature, which may possibly be

the young of this species. They do not, however, present six trans-
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verse ridges, but only five, on the upper whorls ; they are only
slightly rounded, become nodulous on crossing the longitudinal
costae, and are very finely striated in a spiral or transverse direction.

The largest example is only 11 millims. long, vFhilst that described
by Phihppi had a length of 16^-.

MoNocERos CALCAR, Martyn.

Hab. Station 1 ; and Francisco Bay, shallow water.

CoNCHOLEPAS PERUVIANA, Lamarck.

Hab. Station 4.

Ranella vexillum, Sowerby.

Synon. Triton ranelliformis. King, = Ranella Icingii, D'Orbigny,
perhaps = R. tumida, Dunker, and Bursa (Apollon) proditor,
Frauenfeld.

Hab. Tom Bay and Trinidad Channel.
Dunker' s R. tumida was described from specimens from New

Zealand. I have compared series from that country, received from
different sources, with several specimens from Patagonia and Ciiili.

The result at present is, that I cannot detect any substantial diffe-

rence between the two local forms. This is very remarkable, as I

am not aware of any other mollusk having been shown to be com-
mon to these two localities. The variety {proditor) from St. Paul's
Island, in the Indian Ocean, is also very closely related to, if not
conspecific with, the South-American shell ; but the form is a little

narrower, and the penultimate whorl is conspicuously broad.

Priene magellanica, Chemnitz.

Triton cancellatum, Lamarck.

Hab. Puerto Bueno, Trinidad Channel, Tom Bay, and Portland
Bay.

This species is included in the list of Japanese Fusidce given by
A. Adams in the 'Journal' of the Linn. Soc. 1864, vol. vii. p. 106.

Reeve also states that it is found at Kamtschatka ; and Carpenter
observes (Suppl. Report Moll. West Coast N. A., from the Report
Brit. Assoc. 1863, p. 534) that "P. cancellata is the Cape-Horn
species. Some specimens in alcohol in Sir E. Belcher's collection,

however, said to be from Icy Cape, greatly resemble the southern
shell," If, indeed, this species inhabits such remote parts of the
globe as Japan and the Straits of Magellan, it is most unaccountable.

The operculum is ovate, with an almost terminal nucleus ; and
the internal scar has a subcentral nucleus, with concentric lines of

growth placed obliquely across the surface. The outer marginal

thickening is moderately broad.

I think that the Chemnitzian name magellanica must be retained

for this species. It has priority over the Murex magellanicus of

Gmelin, which is the Trophon geversianus of Pallas ; and it appears
to me that Lamarck very unnecessarily substituted a fresh name
{Triton cancellatum) for this species. Besides, Gmelin had already
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employed that name for what appears to be a species of Triton,

judging from the figure cited in Knorr's ' Vergniigen,' vol. ii.

t. 27. f. 3.

Cerithium (Bittium) c^latum, Couthouy.

Hab. Boija Bay, 20 fathoms {Coj)pinger) ;
" Orange Harbour,

Terra del Fuego " {Couthouy).

Of the three series of granules encircling the whorls, the upper-

most is the finest, and the lowermost the coarsest.

This species is figured in the Atlas to Wilkes's Exploring Expedi-

tion (figs. 17-4-174 rf).

Trochita (Clypeola) corrxjgata. Reeve.

Hab. Stations 6 and 7.

To this species probably belong Trochus pileus, Lamarck, Tro-

chntella pileolus, d'Orbigny, and Calyptrcea costellata, Philippi.

Crepipatella dilatata, Lamarck.

Hab. Station 5.

These specimens differ from those found more north in being

entirely destitute of colour, like C. pallida, Broderip ; but in other

respects there appears to be no difference.

Lamellaria PATAGONicA, sp. H. (Plate IV. figs. 9, 9 fl, 9 b.)

Peronia, sp., Cunningham, Nat. Hist. Straits of Magellan, 1871,

plate before p. 75, fig. 1 , and p. 449 ; id. Trans. Linn. Soc. vol. xxvii.

p. 484, pi. 58. figs. 4 a-b.

" Mantle of a dirty yellow colour, marked with lines and blotches

of light vandyke-brown, and its undersurface around the foot was

marked with light-coloured striae " '. Animal high, convex, ex-

hibiting to some extent the form of the shell, owing to the thinness

of the mantle which envelops it. Foot somewhat truncate in front,

gradually tapering towards the other end, which is rounded. Ten-

tacles shortish. Eyes apparently sessile, situated at the outer bases

of the tentacles. The teeth on the lingual ribbon in three series :

the central with two equal diverging shanks, joined at the apex,

which is recurved, with a small tooth on the middle of the cutting-

edge and still smaller ones on each side ; the lateral teeth are

acute at the tip, recurved, very finely serrate on the outer side,

the serration being restricted to the central portion, also with an

inner lateral prominence separated in part from the tooth by a

sutural line, more strongly serrated than the outer edge, the den-

ticles being apparently seven in number.

From his description it will be seen that the character of the odon-

tophore is very similar to that of L. producta (Troschel, ' Gebiss

der Schnecken,' i. pi. xvi. fig. 4) ; but the shanks of the median

tooth are not unequal, and the lateral teeth are more hooked at the

tips. The horny oral process is composed of two pieces, very similar

to those of L. perspicua (Troschel, /. c. fig. 1) ; it is nearly black at

' Dr. Cunningham's description from the lire animal.
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the narrow end, and is 2| millims. in length and 2 broad ; the

portion inserted iu the tissue is larger than the exposed part, the line

of demarcation being well defined ; the exposed tip exhibits parallel

lines of growth.

Shell large, very fragile, globose, transparent liyaline, with a slight

milky cloudiness, exhibiting very fine strise of growth. Whorls 3|,

very convex, and rapidly enlarging, separated by a deep suture.

Spire moderately raised. Aperture exceedingly large, wider th<an

long, oblique. Columella very arcuate, visibly perspectively spiral

to the apex, coated with an excessively thin callosity. Greatest

diam. 25 millims., height (when resting upon the front of the body-

whorl and the basal margin of the aperture) 13 ; aperture 17gwide,
15i long.

Hab. Station 1 ; Shell Bay {Cunningham).

There are two species of Lamellaria mentioned by H. <fc A. Adams
(Gen. Rec. Moll. i. p. 201) of which I can find no published de-

scriptions. They are L. antarctica, Couthouy, and L. prcetemiis of

the same author, either of which names would be very applicable to

the species now described.

Dr. Cunningham says :—" The animal possessed the power of

shortening and elongating the tentacles. At times it crawled along

the sides of the glass, filled with sea-water, in which it was kept, on

its large muscular foot, the shape of which underwent constant

changes ; and at others it floated on the surface of the water, with the

foot uppermost."

COLLONIA CUNNINGHAMI, Sp. U. (Plate IV. figS. 10, 10 fl.)

Shell small, subglobose, perforate in the young state, when adult

imperforate, of a rose-madder colour. Whorls A\ ; apical one

whitish, the rest convex and finely spirally striated, also marked with

faint oblique lines of growth. Suture rather deep. Last whorl ob-

liquely descending near the lip, somewhat flattened beneath near the

centre. Aperture obliquely subcircular, iridescent within. Colu-

mella pearly, spread over the umbiHcus. Labrum with a narrow

pinkish margin within. Height 4i millims., greatest diam. 5, smallest

diam. 4^.

Operculum circular, consisting of six whorls, which are most

easily seen on the inner suface. The outside is somewhat thickened

by a shelly deposit.

Hab. Stations 5 and 2, and Wolsey anchorage, 17 fathoms, mud
and gravel bottom.

Named after Dr. K. O. Cunningham, whose labours on the

Patagonian fauna are well known and highly appreciated,

Trochus (Photinula) c^rulescens. King.

Hah. Stations 6 and 7.

Trochus (Photinula) violaceus. King.

Hah. Stations 2, 5, 6, 7, and Puerto Bueno, 2-7 fms,

Proc. Zool. Soc—1881, No. III. 3
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Trochtjs (Chlorostoma) ater, Lesson.

Hab. Station 4.

Trochtjs (Chlorostoma), sp., jun.

Hab. Station 2.

Three specimens, apparently immature, are closely allied to T.

luctuosus, d'Orb., = T. bicarinatus. Pot. & Mich.

Trochus (Ziziphinus) consimilis, sp. u. (Plate IV. fig. II.)

yhell pyramidal, of a very pretty purphsh lilac colour, encircled

with pale* transverse ridges.' Whorls 7; the nuclear one rounded,

white ; the rest flat, with three to four strong spiral lirae, whereof

the uppermost, or the two uppermost, are more or less granulous.

The interstices are smooth, with the exception of oblique lines of

growth. Suture marked by a thread-hke keel. Last whorl acutely

angled below the middle, with a flattish base, which has two or three

sulci near the angle, and two white or pale lilac liree encircling the

umbilical region. Aperture somewhat obliquely quadrangular;

columella pearly, margined with a white callosity. Height 1 1 millims.,

greatest diam. of base 9, smallest 8.

Hab. Station 5 ; and Cockle Cove, between tide-marks.

A very pretty species, easily recognized by its colour and sculp-

ture, and recaUing to some extent the northern T. alabastrum. Beck.

SiPHONARIA LE960NI, jUU.

Hab. Station 3.

FissuRELLA PiCTA, Gmeliu.

Hab. Stations 3 and 5.

FissuRELiA, ALBA, Philippi.

Hab. Station 7.

Dentalium, sp.

Hab. Station a.

I am not aware of any species of Dentalium having been recorded

from this region. The single shell obtained is a dead specimen, quite

straight, very slowly enlarging, and exhibiting only lines of incre-

ment and no longitudinal striae. It has a length of 29 millims., and

is 2 in diameter at the oral orifice.

Patella (Nacella) mytilina, Gmelin.

Hab. Tom Bay, on rocks at low water.

This variable species was also collected at Kerguelen Island ; and
in a paper in the ' Philosophical Transactions,' upon the INIoUusca

collected during the Transit-of-Venus Expedition to that region,

I have given comparative remarks upon the different varieties which
have been described as distinct species.

Patella (Patinella) ^nea, Martyn.

Hab. Trinidad Channel, on rocks.
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Tectura (Pilidium) coppingeri, sp. 11. (Plate IV. figs. 12,
12a.)

' ^ ^
'

Shell cap-shaped, thill, sculptured with numerous fine, thread-like,
granulous lirse radiating from the apex to the margin, and with fine
concentric lines of growth. The colour is dirty white, varied with
two or three bands of a pale slate-colour which encircle the shell at
irregular intervals, and are interrupted by the radiating liree, which
are white. This feature is more apparentwithin the shell, where the
surface is very smooth and shining. Margin nearly simple, very
faintly crenulated by the extremities of the ridges, roundly ovate in
form. Apex rather acute, not greatly curved down, and very near
the anterior end. Length 5^ millims., diam. 4^, height 2|.

Hub. Station 7.

This is the southern representative of the northern Tectura
{Pilidium) fulva of Miiller. It is rather more circular than the latter

;

and the colour of the single specimen at hand is different.

Chiton bowenii. King.

Hab. Cockle Cove, 2-32 fathoms., mud bottom.

Chiton (Callgchiton) illuminatus, Gray.

Hab. Station 6.

Chiton (Plaxiphora) carmichaelis, Gray.

Hab. Stations 3 and 6.

Chiton (Tonicia) fastigiatus, Gray,

Hab. Tom Bay, on the shore.

Chiton (Ischnochiton) imitator, sp. n. (Plate IV. figs.

Shell elongate ovate, moderately elevated, subangularly arched at

the middle, dirty white. Valves narrow, with a single notch on each
side, exhibiting small slightly raised lateral areas, which towards the
margin have a few transverse strong grooves or marks of growth.
Front margin sloping very slightly on each side from the middle in

a posterior direction ; hind margin straight. Sculpture consisting

of close flat granulation, exhibiting a somewhat serial arrangement.
Laminae of insertion very thin, with a wide sinus between them.
Anterior valve sculptured like the others, with fourteen fissures

within, the thirteen teeth between them being sharp and straight-

edged. Posterior valve with a central mucro, from which there is a

faint ridge on each side to the lateral extremity, also marked with

concentric lines of growth at intervals, and with the inner marginal

fissures twelve in number. Scales of the mantle minute, imbricating,

ovate, arranged lengthways ; under the microscope they appear

^very coarsely transversely grooved. Length 11 millims., diam. of

fourth valve 5.

Hab. Tom Bay, on the shore.

This species is very like the northern C. albus ; and C. viridulus of
3*
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Couthouy appears to be another closely allied species ; but in each

instance there are differences in detail of sculpture which may separate

the three forms.

Doris, sp.

Hub. Port Bermejo, at the southern end of Madre Island, W.
coast of Patagonia.

A single specimen was obtained by Dr. Coppinger. It closely

resembles the British D. tuberculata, a species already recorded

from Kerguelen's Land.

b. Terrestrial.

Helix (Patula) coppingeri, sp. n. (Plate IV. figs. 14, 14 a.)

Shell minute, discoid, umbihcated, pale luteous. Spire scarcely

raised above the last whorl. Suture deep. Whorls 3|, slowly

enlarging, ornamented with most delicate slender and close-set cos-

tellse or raised lines of growth, and with very numerous fine spiral

elevated lines between the costellse, visible only under the micro-

scope. Umbilicus moderately small, equaUing about ^ of the basal

diameter. Aperture lunate ; lip simple. Greatest diam. Ifmillim.,

height 1.

Hab. Tom Bay, found on a rotten tree.

This minute species is remarkable for the fine riblets and the

beautiful spiral sculpture, the latter being vastly finer than the

former.

Helix (Patula) magellanica, sp. n. (Plate IV. figs. 15-156.)

This species resembles the preceding in general aspect. The colour

is the same ; but the whorls increase more rapidly, and are only 2g
in number. The longitudinal riblets are excessively slender, and
both finer and more numerous than in //. coppingeri. This species

also is without spiral sculpture. Umbilicus rather more open, and
the body-whorl beneath narrower than in that species ; but above it

is broader. Suture the same. Aperture a trifle larger. Diam. If
millim., height 1.

Hab. With the preceding.

H. lyrata, Couthouy, from Tierra del Fuego, apparently belongs

to the same group, and is closely related.

Helix (Zonites ?) ordinaria, sp. n. (Plate IV. figs. 16, 16rt.)

Shell smallj umbilicated, thin, glossy, discoid, transparent. Whorls
3|, convex, margined at the suture, rather slowly enlarging, faintly

striated by the lines of growth. The margination of the whorls
forms a distinct channel at the suture. Spire depressed, scarcely

raised above the last whorl, which is rounded at the periphery. Um-
bilicus rather open, exhibiting two of the upper volutions. Aperture
large, lunate. Peristome thin, simple, a little reflexed at the

umbilicus. Greatest diam. 3 millims., height 1|.

Hab. Tom Bay, attached to the frond of a fern.
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Apparently distinct, although a near relation to //. saxatUis

of Couthouy, from Tierra del Fuego.

SucciNEA PATAGONiCA, sp. n. (Plate IV. figs. 17, 17«.)

Shell ovate, somewhat ventricose, greenish yellow, with the apex

light scarlet. Whorls 3, very convex ; the last somewhat elongated,

striated by the lines of growth, and separated by a deepish suture.

Mouth ovate, equalling rather more than two thirds of the entire

length. Columellar margin obliquely arcuate, with a thinly reflexed

enamel extending to the termination of the outer margin. Length

12| millims., diani. from lip to opposite side of the whorl 8, aper-

tui-e 9 long and 6 broad. Another specimen is 9 millims. long, 6^

broad, and its aperture has a length of 6| and a width of 5.

Hub. Cockle Cove, found on dead leaves ; also shores of Trinidad

Channel and Puerto Bueno.

This species is mainly distinguished from /S. jnagellanicu of Gould

by its scarlet apical whorl, the second or penultimate being rather

less shouldered ; and the suture, too, is scarcely as deep.

c. Fluviatile.

Chilina am(ENA, sp. n. (Plate IV. figs. 18, 18a.)

Shell very fragile, ovate, acute above, greenish yellow, with trans-

verse bands of dark reddish brown, more or less arrow-head-shaped

spots or marks, which sometimes flow into one another from band to

band, thus forming longitudinal zigzag streaks. Of these series of

spots the body-whorl has five—one immediately beneath the suture,

and the others atsubequal distances ; that which is a little above the

middle of the whorl and runs into the suture of the penultimate whorl

is, in the eight specimens before me, narrower than the bands imme-

diately above and beneath it. The whorls are well rounded, about six

in number, and striated with the lines ofgrowth. Aperture inversely

subauriform, coated with a thin bluish-white enamel, but exhibiting

the exterior banding, and, as a rule, occupying about f of the entire

length of the shell. Columella a little oblique and arcuate, with a

single fold at the upper part, white, somewhat reflexed beneath

the fold, and with a thin callosity above it. Length 26 millims.,

diam. 11, aperture 14| long and 6 broad.

Hah. From a lake near Tom Bay.

The spire in this species is quite as long as in C. parchappi,

d'Orbigny, from which species it differs in the brightness and distinct-

ness of coloration, the greater convexity and shouldering of the

whorls, and the different character of the columella. C. pulchra,

d'Orb., is more like in colour; but its form is much more stumpy,

and the columella and the fold upon it are considerably thicker and

heavier than in the present species.

III. CONCHIFERA.
Venus, sp., jun.

Hab. Station 2.
*

.

Of this species there are two specimens, which apparently are \m-
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mature. They are of a rounded^ somewhat triangular form, radiately

finely striated, and with a few concentric raised lamellse,

Venus, sp., jun.

Hub. Station 2.

Another apparently young form, a little broader than the prece-

ding, without the radiating strise, and more inequilateral. Both are

white.

Chione gayi, Hupe.

Venus gayi, Hupe, Gay's Ilistoria de Chile, vol. viii. p. 337,

Atlas, pi. 6. f. 5 a-c.

Shell trigonally ovate, thickish, a little inequilateral, light brown,

rather coarsely concentrically sulcate, and under the lens most
minutely radiately striate. Valves moderately convex, white within,

very finely creuulated all round the margin, except on the ligamentai

slope. Teeth in right valve three, central and posterior one bifid and
subequal ; in left valve three, central one bifid and the largest.

Anterior muscular scar elongate, truncated at the upper end

;

posterior shorter, pyriform. Pallial sinus moderate. Lunule
elongate-cordate, defined by deeply incised lines. Diam. 20 millims.,

length 16g, thickness 10.

Hab. Station 5 ; and Boija Bay, 20 fms., on a shelly and stony

bottom.

There are four specimens of this simple species, which is consider-

ably like C, mesodesma of Quoy and Gaimard.
In d'Orbigny's collection there are two specimens of this species

marked, in his own handwriting, " V. modesta, Callao, Perou."
These, no doubt, are those which he mentions in the ' Voyage dans
TAmerique meridionale,' vol. v. p. 563, under the name of V.
ctimingii. Having compared them with the type of modesfa, Sowerby,
for which he substitutes the preceding name, they prove to be totally

distinct in form, colour, and sculpture. They exhibit one slight

difference from those obtained by Dr. Coppinger. The lunule is

brownish red, and on the ligamentai slope there are a few irregular

angular lines.

Chione, sp., jun.

Hab. Station 2.

Only a single specimen is in the collection. It is of a transversely

oval form, rather strongly concentrically sulcated, whitish, with a
purplish stain posterior to the umbo, which is rather excentric.

DiPLODONTA LAMELLATA, Sp. n. (Plate V. figS. 1-Ic.)

Shell thin, white, transverse, rounded anteriorly, and curvedly
truncate behhid, exhibiting an obtuse dorsal angle. Valves
sculptured with concentric fine raised lamellae, which are by degrees
further apart as they approach the margin ; between these very
feeble hnes of growth are to be seen ; near the posterior end there
is a slightly depressed portion of the valves. Umbones prominent.
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acute. Lunule narrow. Ligamental area lanceolate, twice as long

as the ligament. Hinge with two teeth in each valve, whereof tlie

anterior in the right valve and the posterior in the left are bifid.

Anterior scar narrow, elongate, running some way from the upper
front margin downwards

;
posterior scar broader, roundly ovate.

Pallial line simple, joining the front scar at its upper end. Interior

of valves exhibiting an irregular corrugation or punctation. Width
9i millims., length 8, thickness 3i.

Hab. Station 5.

Tliis pretty species is very different from most others of the genus
in being sculptured with raised lamellae,

Mactra (Mulinia) levicardo, sp. n. (Plate V. figs. 2-2 b.)

Shell ovate, subtrigonal, inequilateral, livid from the centre of the

valves to the umbones, elsewhere white, covered with a greyish-olive

epidermis. Valves moderately convex, with a faint ridge or angula-

tion from the umbo to the hinder extremity, which is very

slightly angulated, and witli a shallow depression nearer the dorsal

line, marked by a "wrinkling of the epidermis. Interior white.

The sculpture consists of concentric stripe, very fine near the apex,

and rather coarse towards the outer margin. Umbones small, acute,

not far apart, situated a little anteriorly. Hinge remarkable on
account of the small size of the cartilage-pit ; and the whole con-

struction of the hinge is slight. Pallial sinus rather deep, but not

acute. Diam. 56 millims., length 44, thickness 22.

Hub. Cockle Cove, 7 fathoms., mud.
M. edulis of King appears to be the nearest ally of this species,

which differs especially in having a much smaller cartilage-pit, a less

deep pallial sinus. The form also is more transverse and the dorsal

slopes less arcuate, thus giving a more triangular appearance to the

outline.

NucuLA pisuM, var.

Hab. Station 2.

A. single specimen of this species is of a rather narrower and more
ttiangular form than normal examples.

Leda lugubris, a. Adams.

Hab. Station 2; and Wolsey anchorage, 17 fathoms, mud and

gravel.

Malletia magellanica. Smith, (Plate V. figs. 3, 3 a.)

Hab. Station 3, Mayne Harbour, 9 fathoms, greenish mud ; and

Cockle Cove, 2-32 fathoms, mud.
The typical specimens of this species were collected somewhat

south of the above localities at Otter Island. One of those just

received is a very fine example, being 38 millims. broad, with a

length of 20 ; and the beaked end is remarkably acute.
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Sax ICAVA, sp.

Hah. Station 7.

There are two apparently young specimens of a species of this

genus. They may possibly belong to S. antarctica, Philippi, who
says(*Archiv fiir Naturgeschichte,' 1845, p. .52) that it is almost

impossible to separate the young of the common Greenland species

{S. arctied) from the young of the Patagonian form. As far as

the character of the shell can determine the species, I confess that

the two little specimens from the Straits of Magellan appear to be

merely the immature state of the northern shell.

Pandora (Kennerlia) braziliensis, Gould. (Plate V. figs.

4-4 c.)

Pandora braziliensis, Gould, Sowerby, Conch. Icon. pi. 2. f 15.

Shell somewhat ovate, truncate on the hinge side. Lower or left

valve diee\>, convex, thickish, whitish, with a shallow depression from

the umbo to the anterior part of the ventral margin, parting off about

one sixth of the valve into a sort of wing, which has a less length

than rest of the valve ; and consequently the ventral margin is in-

terrupted and does not form a regular curve. Down the posterior

dorsal slope are three slight keels, situated close together and not

far from the edge. Sculpture consisting of coarsish concentric lines

of growth ; and radiating from the umbo towards the ventral margin

a few rather indistinct very slightly elevated ridges may be observed.

Interior whitish, pearly, iridescent. Scars small, subcircular, marked

with a few transverse concentric layers of growth. Anterior

thickening of the hinge-line stout, dentiform, adjoining the front

scar, posterior also rather strong and projecting, forming an oblique

boundary to the cartilage. The latter is supported or strengthened

by a narrow delicate ossicle. Upper, right, or fiat valve sculptured

with fine concentric lines of growth and also with arcuate brown radia-

ting striae. The anterior part is also parted off, as in the lower valve,

by an indistinct depression from the apex to the front part of the

ventral margin. Posterior dorsal slope nearly at right angles to the

rest of the surface of the valve, forming an acute angle. Interior

exhibiting about the central portion a few radiating shallow punc-

tured striae. Scars similar to those of the other valve. Teeth two,

one very strong, the other thin, narrow, diverging, forming a base for

the cartilage. Pearl beautifully iridescent. Width 21^ millims.,

length 16, thickness 6.

Hah. Station 2.

This species is considerably like P. wardiana, A. Adams, from

Mantchuria ; but when closely compared together there appear

several differences by which they can be distinguished. The form

is not precisely similar ; the position of the scars is different ; and the

dentition is much stronger in the present species, although a smaller

shell. As far as I can ascertain, Gould has not published this name

;

but the valve figured in Sowerby's characteristically slovenly mono-
graph is labelled in the Cumingian collection P, hraziliensis,
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Gould, and agrees exactly with the single shell above described. In
assigning P. tvardiana to Carpenter, and California as its locality,

Sowerby has exhibited a great want of care.

LoRiPES PERTENUis, sp. n. (Plate V. fig. 5.)

Shell very thin, compressed, obliquely subcircular, white, inequi-

lateral. Valves concentrically finely striated, vvith a shallow groove

running from the umbo down to the jiosterior end, but at a very

little distance from the dorsal margin, and with a second depression

bordering the dorsal edge. Umbones acute, rather prominent,

situated very much forward. Hinge absolutely toothless. Interior

of valves exhibiting traces of iridescence. Width 10 raillims.,

length 9, thickness 4g.

Hab. Straits of Magellan.

This species is remarkable for its extreme fragility and the shallow

depressions down the posterior dorsal slope.

Kellia magellanica, sp. n. (Plate V. figs. G-6 b.)

Shell equivalve, subequilateral, white, covered with a yellowish-

olive epidermis, for the most part worn off, of an ovate form, a trifle

narrowing anteriorly, the outline being interrupted by the pro-

minence of the umbones, rather ventricose. Sculpture consisting

of rather coarse concentric lines of growth. Umbones rather acute

and prominent, somewhat curved anteriorly. Interior of valves of

a bluish white, except at the margin, where the epidermis is narrowly

reflexed within. Hinge composed of two stout teeth in the right

valve—one immediately beneath the umbo, and the second rather

widely separated from it by the intervening cartilage. Also two

teeth beneath the apex in the left valve, and a third corresponding

to the second tooth in the other valve, also parted off from the others

by the internal ligament. Scars and pallial line indistinct ; the

latter appears quite simple. Width 8| millims., length 7-k> thick-

ness 5.

Hab. Station 6.

This species is very much like the British K. suborbicularis, yet

on close investigation appears distinct. It is more solid, has a

stouter epidermis, stronger teeth, and the form is not quite the same.

K, bidlata, Phihppi, also a Magellan species, must be very nearly

allied to the present
;
yet the form, as described in the ' Archiv fiir

Naturgeschichte,' appears to differ. K. magellanica is almost equi-

lateral, whilst K. bullata is said to be " voru weit liinger als hinteu."

ASTARTE MAGELLANICA, Sp. U, (Plate V. fig. 7.)

Shell small, subequilateral, elevated, subpyriform, and not very

tumid, concentrically sulcated ; beaks prominent, acute, curving

considerably anteriorly. Lunule indistinct. The dorsal slope on
that side rather incurved, posterior one regularly curved, basal

margin broadly arcuate. Concentric waves numerous, close-set,

very fine upon the umbones, gradually increasing in stoutness,

attenuating at the sides. Epidermis thin, greenish yellow. Interior
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dirty whitish, marked with irregular, concentric, subtrauslucid

zones ; impressions shallow, the anterior rather narrower than the

posterior ; above the former is a second separate minute subcircular

pit and a similar one joining the upper margin of the latter. Basal

margin of valves minutely dentate within. Teeth of right valve two :

the anterior, or that nearest the side towards which the beak

curves, very small, conical ; the other elongate, bifid. In the other

valve two teeth also, the anterior bifid, stouter and shorter than the

posterior, which is simple. Anterior dorsal margin of right valve and

posterior of the left grooved to receive a thin corresponding

elongate lamella on the opposite margins of the respective valves.

Length 5 miUims., width 4-^, diameter 2.

Hab. Boija Bay, Straits" of Magellan, 20 fathoms, on a bottom

composed of stones and dead shells.

The discovery of this species in antarctic latitudes is especially

interesting, being another instance of the occurrence of a genus in

antarctic regions which is peculiarly boreal in its distribution.

A. longirostra, d'Orbigny, from the Falkland Islands, is allied to

this species. It is, however, more beaked, much more finely

sculptured, and has a smooth margin to the valves.

Cardita (Actinobolus) velutinus, sp. n. (Plate V. fig. S.)

Shell equivalve, rather inequilateral, globose, as long as broad,

whitish, clothed with a thickish velvety pilose dirty brownish

epidermis, sculptured with about twenty elevated rounded and some-

what granulous costEe, which are furthest apart anteriorly, and

more approxitnated on the hinder slope of the valves ; the inter-

stices are about as broad as the ribs. Umbones prominent, much

incurved. Lunule very deep, shortly cordiform. Central tooth in

rio-ht valve very strong, triangular, striated at the sides. Left valve

with a deep central triangular pit, which receives the tooth of the

other valve, and a tooth on each side, whereof the anterior is small,

rather acute and prominent, and the other elongate, thin, striated on

the outer side. Anterior scar elongate, twice as long as broad,

posterior much shorter. Margin of the valves dentate within.

Interior bluish white near the margin, and feebly tinted with yellow

or rose in the concavity. Width 19 miUims., length 19, thick-

ness I4|.

Hah~ Station 2; and Wolsey anchorage, 17 fathoms.

C. spurca, Sowerby, is the nearest ally of this species. It is,

however, of a longer and squarer form ; and the epidermis is different.

Cardita (Actinobolus) compressus, Reeve.

Hab. Station 5, and Boija Bay, 20 fms., on a stony and shelly

bottom. Valparaiso {Reeve).

Carditella, n. g.

Shell exteriorly like Cardita. Hinge composed of two cardinal

teeth in the left valve and one in the other. Each valve also has two

lateral teeth, one nearly marginal on the one side, the other on the
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opposite side being well withia the outer edge, with a groove be-

tween it and the margin for the reception of the submiirginal tooth

of the other valve. External ligament small, yet distinct. Internal

cartilage mimite, placed immediately beneath the apex of the valves.

Pallial line simple.

To this genus belong Cardita tegulata. Reeve, and C. semen.

Reeve, the former from Valparaiso, the latter from Bolivia.

Carditella pallida, sp. n. (Plate V. figs. 9-9 b.)

Shell triangularly ovate, equilateral, small, compressed, white,

clothed with a very thin pale-olive epidermis, with 14 or 15 flattish

radiating ribs about twice as broad as the sulci between them ; also

concentrically sulcated and striated. The fine sulci cut through the

eostse, and, being rather close together, produce upon them, toward

the ventral margin, transversely oblong granules. Higher up the

ribs become narrower, and consequently the granules are not so large

or so wide. Interior of valves dentate at the margin. Two lateral

teeth in each valve, one marginal, the other within the margin.

One cardinal tooth in right valve, and two in the left. Ligament small,

external. ^Iso a very minute internal cartilage, immediately below

the apex of the umbo. Muscular scars subcircular. Pallial line

indistinct, but apparently simple. Length 4^ millims., diam. a,

thickness 2.7.

Hab. Stadon 2.

Cardita Jlabellnm, Reeve, is almost precisely like this species

exteriorly ; but the lateral teeth in the former are much more delicate,

the internal ligament considerably larger, and the cardinal teeth are

not quite the same as in the specimens above described, consisting

of a single tooth bordering one side of the cartilage-pit and two

diverging ones united above on the other. In addition to these

differences, C.flabellum has no external ligament. For it I propose

the generic name of Carditopsis. C. tec/ulata. Reeve, is more in-

equilateral, less triangular, and has only twelve radiating ribs.

Mytilus fischerianus, Tapparone-Canefri, Viaggio della Ma-
genta, p. 138, pi. iv. f. \-\b.

Hab. Tom Bay, on a stranded mass of kelp.

Care must be taken not to confound this species with the large

Chilian species M. chorus, Molina. It differs from it in form very

considerably. The greatest width in M. chorus is from the dorsal

angle to the opposite margin, which is remarkably straight. In

the present species, on the other hand, the greatest breadth occurs

considerably lower down, and the ventral border exhibits a regular

though slight curve. The muscular scars, too, offer excellent dif-

ferences. The anterior subumbonal is very indistinct and almost

apical in M. chorus, and that on the opposite or ligamental side is

rather remote from the umbo and of a broad ovate form ; whilst in

M. fischerianus the former is very distinct, deep, subtriangular, and

more remote from the apex, and the latter is quite narrow and

nearer the umbo. The large anterior scar of Molina's species is less
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circular at the lower end than that of this species ; and the extension

of it upward is irregular, there being a part of it which extends at an

angle within the valve.

These differences appear constant in the four specimens oi M.fis-

cherianus and the eleven of M. chorus which I have examined.

The latter species is figured in Cunningham's • Natural History of

the Straits of Magellan^ on a plate opposite p. 155, under the name

of Mytilus chilensis. This is not, however, the M. chilensis, Hupe.

The largest specimen of M. fischerianus is 1 25 millims. long.

Mytilus, sp., juu,

liab. Station?.

There are two apparently young shells which I cannot identify

with any described species. They are remarkable on account of the

great breadth, which is about the same as the length. The sculpture

too is very curious; it consists of 15 to 20 very thread-like lirae

which radiate from the apex to the outer margin. The texture is

thin, semitransparent, bluish white ; and the surface is clothed with a

thin pale-olive epidermis.

Mytilus magellanicus, Chemnitz.

Uab. Station 3.

Pecten patagonicus. King.

Hab. Stations 1, 2, 3, 6, and Puerto Bueno, 2-7 fathoms, rocky

bottom.

Brachiopoda.

Waldheimia dilatata, Lamarck.

Hab. Stations 2, 3, 5, 7, and Cockle Cove, 2-32 fathoms, mud.

One of the specimens from Portland Bay is very fine, having a

diameter of 50 millims.

Waldheimia magellanica, Chemnitz.

Hab. Stations 2, 5, and 7.

V. POLYZOA.

By Stuart O. Ridley.

(Plate VI.)

For the systematic arrangement of the species here described,

Mr. Hincks's most valuable recent work on the British Marine

Polyzoa has been chiefly followed; the key to the generic re-

lations of the species is therefore to be found there. I have

hesitated to name many new species, preferring in some cases to

designate as varieties forms which, were the known variability of

recent forms and the number of readily identifiable and largely

described fossil ones less than they are, would probably have been

set down with little doubt as distinct species.
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With regard to the fauna of the southern coasts of South America,
we have already, in the British Museum Catalogue of 1852-/5,
had considerable insight into it, thanks chiefly to the collections

brought home by Mr. Darwin ; and a statement of its richness in its

more equatorial parts has been placed on record by the late Dr.

Willimoes-Suhm in a preliminary Report ^ on the observations made
on the ' Challenger,' referring to dredgings made off the Brazils.

This latter statement is fully borne out by the contents of the

present valuable collection. A striking instance in point is that of a

haul taken at Victoria Bank, oft' Brazil, of which the Polyzoau contents

could be contained in a pill box, but which included seven species,

among them several of the relatively bulky species of the genus Celle-

pora, and a representative of a new genus. A few shreds of a thin

Fucus from Elizabeth Island in the Straits (6 fathoms depth) produced
no less than 99 colonies or portions of colonies, representing nine

species. In the new species assigned to Chaunosia, Busk, we have
the interesting case of a fellow being found to a species from across

the Atlantic at the opposite mainland, the Cape of Good Hope.
Species known as fossils have appeared in the shape of Cellepora

tubigera, Busk (already known from European seas), and the beauti-

ful Discopoi'ella grignonensis, Busk, not previously known in the

recent state.

One species (a new one) belongs to the Endoprocta (Pef?ice//??««)

,

none to the Ctenostomata ; six to the Cyclostomata (ofwhich three

are Tiibuliporce, one a Discoporella, one a Diastopora, one an Icl-

monea). Of the Chilostomata but one species of the Articulata

(Busk, Cat. Mus. Brit.) occurs ; the rest, numbering 25 species,

belong exclusively to the generally more highly calcified group
Inarticulata (Busk, /. c). This is rather striking, considering the

abundance in which the Catenicellidce and kindred forms occur off

Australia ; but it serves to draw attention to the fact that t\ie fades
of the fauna is Atlantic rather than Australian or Novo-Zelandian.

Chi lostom ATA.
CanDA? sp.

A few badly preserved fragments from Victoria Bank^, off S.E.

Brazil, 39 fms.

Chaunosia fragilis, sp. n. (Plate VI. fig. 1.)

Chaunosia, Busk, Quart. Journ. Micr. Sci. (n. s.) vii. p. 241.

Zoarium horny, with the exception of the calcareous distal portion

of the spines. Zooecia erect, distinct, crowded, each standing at the

junction of four uniting branches of the tubular stolon, which is their

only point of attachment ; somewhat convex behind and at the sides,

straight in front, where they appear to he open by a space of about

three fourths of the breadth of the front of the cell ; tapering

1 Proc. Roy. Soc. xxiv. p. 572.
2 Not marked in the usual maps ; its position is lat. 20° 42' S., loug.

370 27' W.
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slightly to upper end from short distance above base ; a prominent
horny ridge at upper end ; beset at the sides with tubular, partly cal-

careous, brittle uiibranched spines, which show a strong constriction

of their internal cavity at the point of junction of the horny and cal-

careous substances, viz. at about one fifth of their length from the base

:

about fifteen spines are arranged down each side of the cell. Stolon

creeping on foreign bodies. Tentacles between twenty and thirty

in number. A gizzard present. No special ooecium observed.

Maximum length of zooecium, exclusive of spines, 1'25 millim.,

maximum exclusive breadth "5 millim. ; maximum length of spines

•7 millim.

Examined. From spirit, in glycerine and after treatment with

acid.

Hab. Sandy Point, 7-10 fathoms. ; on large flexible worm-tube
with Halecium, Sertularella, &c.

Obs, This species appears to be distinguished from C. hirtissima,

Busk, by the unbranched character of the spines, by the sessile

form of the colony, replacing the Flustra-like branching of that

species ; the cell is also about one third larger than appears to be the

size of C. hirtissima (although one of the figures given of that

species differs in proportion, probably by an error, from the other

two), which seems to be about "83 millim. long. The method of

basal attachment is not given with sufiicient plainness by Busk ; but

it appears probable that it resembles that of our species, and that

the tubular processes proceed from the base alone, and not from the

sides of the cell as in Diachoris. The back of the cell is bare of

spines, thus differing again from C. hirtissima.

It is noticeable that both species are from the South Atlantic,

C. hirtissima being from the Cape of Good Hope.

Membranipora lacroixi, Audouin.

Flustra lacroixi, Audouin, in Savigny's 'Egypte.'

Membranij)ora lacroixi, Busk, Cat. Mus. Brit. ii. p. 60, pis. Ixix.,

cix. fig. 1.

The outline of the cells and the calcareous part of the surface

corresponds well with pi. Ixix. fig. 4 of Busk, Cat. ITar. Polyz.

Brit. Mus. ; but it has, besides, pear-shaped apertures surrounded
by distinct rims, in the spaces between the cells ; they vary in

position ; and there are from one to two at each side of the cell ; other

spaces, whose walls are simply formed by the edges of the cells, also

occur irregularly. The spine on each side above the mouth is often

present.

Examined. Dry.
Hab. Victoria Bank, S.E. Brazil, 33 fathoms, on Cellepora.

Membranipora curvirostris, Hincks.

Membranipora curvirostris, Hincks, Ann. & Mag. Nat. Hist.

ser. 3, ix. p. 29, pi. vii. fig. 4 ; Hist. Brit. Mar. Polyz. p. 153,
pi. XX. figs. 5 and 6.

A small colony on Fucus corresponds very well with the latter
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description and figures, except that the two oral spines are not
observed, that the lamina appears (perhaps delusively) to be often

calcified at its margin, and that the ocecium has a rather thick front

edge, which is mesially pointed.

Hab. Hotspur Bank (off Brazilian coast, long. 3.5° 46' W., lat.

17° 32' S.), 35 fathoms.

Cribrillina radiata, Moll.

" Eschara radiata, Moll, Seerinde."

Cribrillina radiata, Hincks, Hist. Brit. I\Iar. Polyz. p. 181,
pi. XXV. figs. 1-9.

Of the •' form radiata " of Hincks, op. cit. p. 188, with glisten-

ing surface, and well represented by pi. xxv. fig. 3, op. cit., except
that a single pore below the mouth is the rule, instead of the

two small ones there represented.

Hab. Victoria Bank, off S.E. Brazil, 33 fathoms, on Oellepora.

Gigantopora, g. n.

Growth encrusting. Zooeciasalient, ventricose, minutely roughened
and punctured. Above true mouth, which is terminal, not hori-

zontal, is an enlarged tubular prolongation of the peristome directed

upwards and outwards, terminated by a secondary aperture; an
avicularium or vibraculura at one or both sides of this. On front

face of zocecium proper a large roundish special pore at least half as

broad transversely as the cell itself.

Gigantopora lyncoides, sp. u. (Plate VI. fig. 3.)

Zooecia grouped round a centre, in contact with those in front of and
behind them ; ventricose, surface ghstening, minutely roughened and
punctate. Special pore at about middle of front of cell, transversely

elongated, with projecting smooth lips, rounded at ends, equal in

transverse diameter to at least half that of the cell itself. Peri-

stomial neck ventricose, diminishing in diameter from middle towards
the secondary orifice ; roughened similarly to the cell ; bent forward
at an angle of about 30°, flattened from front to back ; rim thick,

prolonged before and behind into angular point ; on edge of each
lateral depression a pear-shaped opening, in which is inserted a
horny vibraculoid seta, ending in a fine point, equal in length to about
that of the peristomial neck, projecting straight upwards in same
direction as the neck. Ocecium small, globose, recumbent at back
of cell proper, punctate.

Full length of cell about 1-0G.5 millim., extreme breadth (at lower
end) about •532 millim.

Examined. In the dry state.

Hab. Victoria Bank (off S.E. Brazil), 33 fathoms. On aNullipore
incrusting a small univalve shell, and bearing many strong processes,

between which the small zoarium of about 20 cells lies.

Obs. Under this genus must also be ranked Hippothoa fenestvata,

Smitt («' Flor. Bryoz.," Sv. Akad. Handl. xi. No. 4, p. i7, pi. vi.
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fig. 142), from Florida and perhaps also the Pacific. Prof. Smitt evi-

dently merely placed the species under Hippothoa provisionally. It

comes near to the present species, differing from it in the apparently

orbicular outline of the secondary orifice, and in the position of the

lateral avicularia (of which only one may be present) at the lower

end of the peristomial prolongation, and in the smoothness of the

peristome. Itshould therefore stand as Gigantoporafenestrata, Smitt.

The present new species is a beautiful and striking form ; the hya-

line character of the shell, the curiously dumbbell-like outline of the

large front pore (which is apparently its normal form, though it

shows great variations from this, being almost orbicular in some

cases) with its distinct rim, the bilabiate aperture of the secondary

orifice, and the slender upwardly-projecting vibracula, all give it a

remarkable appearance.

The question of affinity is a difficult one. The pore differs from

that of Anarthropora ; and Smittia, which has a similar peristomial

lip, wants the special pore ; while Microporella, on the other hand, has

the pore, but wants the lip. Probably the pore is a character of much
deeper importance than the lip, derived, as Smitt has shown it, by
the example of Porellina {Le]iralia) ciliata, to be, from the infra-

oral sinus. Therefore perhaps it is best to refer it to the Micropo-

rellidcB rather than to the EscharidcB, with which, however, it would
seem to have some points of affinity.

PORINA GALEATA, Busk.

Lepralia galeata, Busk, Cat. Polyz. Mus. Brit. ii. p. 66, pi. xciv.

figs. 1, 2.

Hah. Elizabeth Island, Straits of Magellan, 6 fathoms, on thin

sea-weed; Sandy Point, 7-10 fathoms, on Pecfe«-valve.

ScHizopoRELLA MARSTJPiUM, Macgillivray. (Plate VI. fig. 6.)

Lepralia marsupium, Macgillivraj^, Tr. Phil. Inst. Victoria, pt. i.

vol. ix. p. 136.

Zoarium incrusting ; cells adnate, radiating in more or less

straight lines from a centre. Zocecia distinct, convex, separated

by thin raised lines ; broad, with sharp inferior lateral angles,

rounded above, hyaline ; surface glistening, very minutely punctate,

and also bearing about 12 very shallow and indistinct pits of small

size, scattered. Orifice semilunar, rounded above, with sharp inferior

angles, lower lip straight, sinus shallow, rectangular ; from 2 to 3

blunt spines round orifice. Below orifice a very distinctly circum-

scribed semilunar area, entirely occupied by a large and very pro-

minent avicularian rostrum, convex immediately below mouth

;

opening large, circular, partially visible from above. Ovicell small,

subglobular, minutely punctate, hyaline and glistening, marked by
concentric lines.

One specimen.

Hab. Ehzabeth Island, 6 fathoms, on thin seaweed.
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Obs. This species agrees with L. marsupium, Macgilliviay, as
described from Victoria in loc. cit., in every particular of the short
description ; but that description is so short as to need the present
fuller account. It resembles SchizoporeUa (Lepralia) venusta,
Norman, in many points, but wants the rectangular area above the
mouth, with its avicularium.

SCHIZOPORELLA HYALINA, LinUe.

Cellepora hyalina, Linne, Syst. Nat. (12) p. 128(j.

SchizoporeUa hyalina, Hincks, Hist, Brit. Mar. Polyz. p. 2/1,
pi. xviii. fig. 8-10.

(i.) Ordinary form. Nine small colonies, from Elizabeth Island
(Straits of Magellan), 6 fathoms, on Fucus. One ditto from Port-
laud Bay (S.W. Chili), 10 fathoms, on Fucus.

(ii.) Var. tuberculata, Hincks (Hist. Brit. Mar. Polyz. p. '212)

Pour small colonies on Fucus, and one of doubtful origin ; all from
Elizabeth Island, 6 fathoms.

(iii.) Var. incrassata, Hincks {I. c. supra). Three colonies from
Elizabeth Island, 6 fathoms, on Fucus.

SCHIZOPORELLA SPINIFERA, Johnstou ?

Lepralia spinifera, Johnston, Brit. Zooph. (2) p. 324, pi. Ivii.

fig. 6.

SchizoporeUa spinifera, Hincks, Hist. Brit. Mar. Polyz. p. 241,
pi. XXXV. figs. 6-8.

To this species is referred with much doubt a patch of a small-

celled incrusting form, with very convex cells ; the articulations of

4 or 5 spines, now gone, are seen on the sometimes somewhat raised

peristome. Surface covered with indistinct puncta ; sinus large and
rounded, the margin at its upper angles drawn up into two vertical

points. A large median avicularium on a slight elevationjust below
the mouth, the mandible pointing downwards. No ovicells.

Hal). Tom Bay, S.W. Chili, 0-30 fathoms, on dead Retepora.

SCHIZOPORELLA? Sp.

A glossy, obscurely punctured species without avicularia, with a

shallow small sinus, and a short pointed rostrum on the lower edge

of the mouth, and 7 to 8 slender spines on the raised peristome ;

zocecia convex ; no ooecia. Incrusting.

Hab, Same as preceding.

SCHIZOPORELLA LABIOSA, Busk.

Lepralia labiosa. Busk, Cat. Polyz. Brit. Mus. p. 82, pi. Ixxxiv.

figs. 4, 5.

This species should be described as having the surface of the cell

either tuberculated regularly around a median ridge, or indented by
large, mostly elongated grooves which radiate from a median ridge

or bare surface which extends about halfway down the cell from below

Proc. Zool. Soc— 1881, No. IV. 4
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the lip. T)ie lip undergoes great variations even in the same colony.

lu young colonies, and in some parts of old ones, the thickened ridge

investing its edge is almost wanting. Again, it may
_

appear from

the front either as a straight line, as a
_
two-horned ridge, or as a

ridge produced mesially into a single point.

The depth of the grooves of the surface also varies greatly, so

that the surface appears either (i.) as beset with round, more or less

elongated tubercles arranged round the median ridge, or (ii.) as

o-rooved, the substance between the depressions not being thus divided

into tubercles ; in some specimens, too, the tuberculation itself is almost

obliterated, apparently by thickening layers added from the exterior.

As the oTOOved and tiiberculated cells sometimes occur in the same

colonies^ it is probable that the latter (the only ones originally figured

and described), being, as they are, particularly thick-walled specimens,

are produced from the former by the thickening of the cell-wall

and consequent greater or less obliteration of the spaces (the last

stage in this process being the obliteration of the tubercles them-

selves), owing perhaps to age. {Cf. Hincks on the development of

the zocecium. Hist. Brit. Mar. Polyzoa, p. 184, where he explains

the origin and changes of the primary ridges and furrows.)

Hab. Elizabeth Island, 6 fathoms, incrusting a mass of Balani

and enveloping stem of Sertularia. Sandy Point, 7-10 fathoms,

r.rom large flexible worm-tube and JBalaniis on the same.

Ehynchopora bispinosa, Johnston.

Lepralia bispinosa, Johnston, Brit. Zooph. (2) p. 326, pi. Ivii.

fig. 10.

RhyncJiopoi-a bispinosa, Hincks, Hist. Brit. Mar. Polyz. p. 385,

p. xl. fig. 1.

Eschara unicornis, Hutton ?, Cat. Mar. Moll. N. Zealand, p. 99.

To this species are referred vfith some doubt two colonies of Escha-

roid form, consisting of narrow, strap-shaped branching growths, tbe

branches not anastomosing. The denticle within the mouth is very

small and sometimes absent ; the suboral umbo is often somewhat

eccentric, but usually high and truncate ; there is sometimes a

mound-like swelling bearing an avicularium on the opposite side of

the mouth to the umbo ; the two supraoral spines are short and

often stout ; the surface is rough and regularly covered with large

punctures and small avicularia (?) ; the cells are strongly convex and

cover both sides of the fronds.

Hab. Victoria Bank, ofi' S.E. Brazil, 33 fathoms.

Lepralia.

Lepralia s. str. (as limited by Smitt and Hincks).

Lepralia monoceros, Busk, Cat. Polyz. Brit. Mus. p. 72,

pi. xciii. figs. 5, 6.

The punctures of the surface generally present a small tubercle
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projecting Into them from the side, giving them more or less of u
crescentic appearance. One specimen, which was taken from t!ic

base of a Sponge and grew partially over an Idmonect, was bent over
on itself, so that the two halves appeared inclined to unite back to

back and form an Escharoid frond ; but there was a space between
them, which was perhaps originally partially filled with the substance
of the Sponge.

Hah. Elizabeth Island, 6 fathoms; Sandy Point, 7-10 fathoms;
on flexible worm-tube and Balanus sessile on the same. Also Tom
Bay, near Madre de Dios archipelago, 0-30 fathoms, on base of
Sponge.

Obs. The different specimens vary much in the distinctness of the
cells and the number and regularity of the punctures.

Lepralia appressa. Busk, var. nov. vinosa. (Plate VI. fig. 4.)

Lepralia pertusa, Mauzoni ? Sitzungsb. Ak. Wien, lix. (2) p. 520,
pi. ii. fig. 11 (Pliocene).

Lepralia adpressa, Busk, Cat. Polyz. Brit. Mus. p. 82, pi. cii.

figs. 3, 4, pi. ii. fig. 11.

Zooecia distinct, moderately to broadly ovate, or obscurely penta-
gonal, slightly convex, closely adnate to surface as a compact zoarium.
Mouth defined by a slightly salient narrow rim, well arched above,
constricted towards lower angles by two rounded processes projecting
into the aperture ; lower lip entire, somewhat irregular in outline,

slightly projecting outwards. Surface of zocecium covered with
obscure tubercles, arranged in a series round edge of cell and over
the surface, sometimes in transverse series across the cell ; surface
granular. Colour of zooecia, with the exception of the rim of the
moutli (which is white or brownish) and the apices of the tubercles

(which appear white), puce (or crimson-purple) ; colour faint on
oldest parts of zoarium. Ooecium small, slightly convex, minutely
roughened, not tuberculated, subcircular, brownish.

Hab. Portland Bay, S.W. Chili, 10 fathoms, on shell of Crepipa-
tellu.

Obs. This species resembles L. lata, Busk., and L. adpressa,

Busk (lately united by Hincks, in Hist. Brit. Mar. Polyzoa, under
the latter name), so closely in all essential characters except the

colour, that I have hesitated to give it a new appellation. However,
as compared with the type specimen of L. adpressa and the figures

of L. lata, the aperture of the mouth is seen to be much less clearly

defined, the lower lip being very indistinct, and the mouth is consi-

derably smaller. These characters may be due to thickening of the

wall to some extent ; but still the colour remains. But as Lepralia

(Microporella, Hincks) violacea, Johnst., may vary from dark purple

to cream-colour, and Lepralia {Mucronella, Hincks) coccinea, Abild.,

with age from grey to red, it appears not safe to depend on this alone

as a specific character. It is noteworthy that it adheres to the

practice of its aUies, of growing on a shell.

4*



52 ZOOLOGICAL COLLECTIONS MADE DURING [Jan. 4,

Smittia landsborovi, Johnston.

Lepralia landsborovii, Johnston, Brit. Zooph. (2) i. p. 310,

pi. Hv. fig. 9.

Smittia landsborovi, Hincks, Hist. Brit. Mar. Polyz. p. 341,

pi. xlviii. figs. ()-9.

A small colony, or part of one, discovered among an immense

number of TuhuliporcE. Sessile. Cells thin, hyaline, punctured all

over, oval or narrow-pentagonal ; bounding lines faint or absent.

Six strong spines on margin. Avicularium small, on lip of mouth,

sometimes absent.

Hab. Elizabeth Island, 6 fathoms,.on Fucus.

Lepralia reticulata, Macgillivray, Ann. &Mag. Nat. Hist. (1) ix.

p. 467.

Smittia reticulata, Macgillivray?, var.

Smittia reticulata, Hincks, Hist. Brit. Mar. Polyz. p. 346,

pi. xlviii. figs. 1-5.

Part a of colony. Margin of mouth generally complete below,

subjacent denticle seldom seen. Cells outlined by distinct raised

line. Oval median avicularium included in an area bounded by a

line descending from the sides of the month, longitudinal in direction,

sometimes absent. Cell equally punctured all over. Spines on

border of mouth 4 or 5, the median ones less robust than the lateral

ones. Lower lij) prominent. Ooecium absent.

Hab. Elizabeth Island, 6 fathoms, on Fucus.

Obs. In the punctuation of the entire surface and in the larger

nuiTiber of spines this appears to differ materially from S. reticulata,

but it is at any rate closely allied to it.

Smittia affinis, Hincks, var. nov. acuminata.

Lepralia affinis, Hincks, Ann. & Mag. N. H. (3) ix. p. 206,

pi. xii. fig. 2.

Smittia affinis, Hincks, Hist. Brit. Mar. Polyzoa, p. 348, pi. xlix.

figs. 10, 11.

Zocecia ovate or distinctly pentagonal (the upper angles rounded),

separated by slender raised lines ; surface covered with moderately

large punctures radiating obscurely from centre
;
peristome thin and

depressed below, thick above, where 4 to 5 strong spines spring

from it ; below and within inferior edge of peristome 3 denticles, the

median one generally hammer-shaped, the others simply acute.

A circular avicularium may be present immediately below the lower
lip, on a slightly raised boss. OcEcia globose, somewhat more broad
than long, with a semicircular crown of large punctures on the upper
surface; the peristome is prolonged into a pointed lip on each side of

the front of the cell (similar ones sometimes occur in the same
position in the zocecium), and is often indented by a sinus which
occurs in its lip. One of the zoaria forms a circular patch ; the other

is imperfect. The specimens agree in all other points with Hincks's
description (?. c).
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Hah. Elizabeth Island, 6 fathoms, on Fucus, in company with
Schizoporella hyalina. Two colonies.

Obs. Were it not for the fact that only one sjjecimen of the ori-

ginal species has occurred on which to base its characters, it would
have seemed advisable to make a new species of this, in consideration

of its being spined.

Smittia trispinosa, Johnston, var. uov. ligulata. (Plate VI.
fig. 9.)

Biscopora trispinosa, Johnston, Edin. Phil. Journ. xiii. p. 222.

Lepralia trispinosa. Busk, Cat. Brit. Mus. Polyzoa, ii. p. 70,

Smittia trispinosa, Hincks, Hist. Brit. Mar. Polyzoa, p. 3.53,

pi. xlix. figs. 1-8.

A. yellowish patch embracing the base of a colony of a branching
Cellepora. The cells are markedly diamond-shaped ; the surface is

much perforated, a marginal series of larger perforations being

distinguishable from the rest ; a raised line is irregularly present

around the cells. The lower side of the mouth is much raised, each
of the inferior angles being occupied by a smooth swelling, often of

different sizes on the two sides ; sinus small. A very peculiar, long,

narrow, strap-shaped avicularium extends from close to one or both
sides of the mouth downwards to a distance of about half the total

length of the cell ; the mandible points downwards ; a few elongated

or oval small avicularia sometimes present on the sides or behind

the mouth. Surface hyaline. Ovicell globular, but flattened, upper
edge bearing a semicircle of large punctures. Spines absent or

broken oif.

Hab. Victoria Bank, off S.E. Brazil, 33 fathoms, on Cellepora,

Obs. The long avicularium described evidently represents the large

triangular form described by Hincks (/. c.) as sometimes present ; for

it is sometimes replaced by such a one of almost the normal

characters. A similarly placed but generally broader form occurs

in a specimen described as Lepralia reticulata, var. inceqiialis, by
Mr. A. W. Waters, from Naples.

Retepora cellulosa, Oken ?

Frondipora cellulosa, Oken ? " Lehrbuch Nat. 63."

Retepora cellulosa, Lamarck, Hist. Anim. s. Vert. ed. 2, ii. p. 27ti.

A small and worn fragment without ooecia perhaps represents this

species ; but spines and long rostrum are alike absent. Most cells,

however, could not have had a long rostrum, but are in the con-

dition represented by plate cxxiii. fig. 7 of tbe Brit.-Mus. Catalogue

of Polyzoa, vol. ii., with the addition of avicularia.

Hab. Borja Bay (north-western part of Straits of Magellan),

20 fathoms.

Retepora altisulcata, sp. n. (Plate VI. fig. 5.)

Frond flattish, slightly undulated ; fenestrse elongate-oval,

generally about equal in diameter to the reticulations, which are

almost cvlindrical. Zooecia crowded, oblong. Surface marked with
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shallow pits. Mouth entire, transversely elongated, subhorizontal,

the lower lip being salient but not toothed. A round avicularium

below or on the edge of mouth, on a small rostrum.

Ooecium elongate, with a deep broad sinus penetrating into it

from the mouth. Dorsal surface minutely roughened, but shining ;

the outHnes of the cells marked by shallow grooves ; a small rounded

avicularium on most cells.

Hab. Tom Bay, S.W. Chili, 0-30 fathoms.

Six broken fragments, probably all belonging to one colony, re-

present the species. It is distinguished from R. beaniana. King

(Hincks), by the sinus (not a slit) of the ovicell, and by the incon-

stancy of the position of the suboral rostrum, which is most usually

separated by a considerable gap from the mouth.

Ckllepora tubigera, Busk.

Cellepora tubigera. Busk, Crag Polyzoa (Mon. Palseont. Soc),

p. CO, pi. ix. figs. 8, 10.

The sinus of the month is sometimes small and on a level with

the mouth (as in Lepralia trispinosa, Johnston, &c.) ; otherwise it

forms a great vertical gap in the peristome. The rostrum is some-

times pointed and bearing an avicularium on its inner aspect (as in

0. pumicosa), sometimes broad at the apex ; it is sometimes placed

laterally with regard to the cell, and sometimes at some distance

from it. The cells are rough or smooth, much or little punctured.

The ovicells are globose, smooth, with a few slight ridges running

usually across their breadth, or with a crown of punctures on the

upper surface from which radiate slight ridges. There are large long

avicularia between the cells, generally on special raised but flattened

bosses. Two young and nine adult colonies occur in this collec-

tion, embracing Sertularian and Tubularian stems, exactly after the

manner of C. pumicosa.

Rab. Trinidad Channel (off Madre-de-Dios Islands), S.W. Chili.

One group, consisting of one young and two adult colonies, from

30 fathoms ; for the rest the depth is not known. All on Sertularian

stems, with one doubtful exception.

Cellepora bilabiata. Busk.

Cellepora bilabiata, Busk, Voy. of Rattlesnake, p. 382.

Two colonies, one forming almost a perfect hemisphere, the other

flattened, uneven. Both lips of the elevated peristome sometimes

bear avicularia. From the " scutiform area " (which is really formed,

as shown by varieties, from a sinus which once extended into it from

the mouth) of the small ovicell no grooves appear to extend in this

case. The species is nearly related to C. tubigera, Busk.

Hab. Elizabeth Island, G fathoms.

Cellepora mammillata, Busk.

Cellepora mammillata. Busk, Cat. Mar. Polyz. Brit. Mus. p. 87,

pi. XX. figs. 3-5.

The specimen, which, owing to its growth over a pedicelled knob
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of calcareous substance, is button-like in shape, agrees in its ma-
millation with the type specimen, but, instead of being white or

grey, is dark brown, almost of the colour of C. fusca, Busk. It dif-

fers from the type in not showing the hood-like enlargements of the

rostrum (possibly ocecia) which occur °at intervals in that spe-

cimen ; the rostra taper elegantly to a point, instead of being blunt

;

the spines, described as at the opposite side of the mouth, and which
appear to be " spathulate " avicularian rostra, are present in much
greater numbers here, and generally at the sides of the mouth—not

at the opposite end to the rostrum. The surface of the cell is per-

forated by immense numbers of small punctures with regularity
;

this is also the case in the type specimen, though not described or

figured in loc. cit. As the original specimen has somewhat the ap-
pearance of having been partially bleached, its original colour very

likely approximated to that of the specimen now described.

Hab. Victoria Bank, off S.E. Brazil, ^^3 fathoms.

Cellepora turrita, Smitt.

Lepralia turrita, Smitt, Floridan Bryozoa, in K. Svensk. Akad.
Handl. (n. s.) xi. p. C5, pi. xi. figs. 226-228.

A single specimen, consisting of a stout cylindrical branch with

incipient smaller branches, 17 millims. long by 5 in greatest breadth,

stout, tapering to a blunt point. The number of distinct marginal

tuberosities varies from two to four ; and they are unequal in size, one

being generally of especial stoutness ; and one, a mere inequality,

bears a horizontal avicularium of some size ; the large strong spa-

thulate avicularia are numerous in the somewhat large spines between
the zocecia, and occasional small sessile ones occur in the walls of the

cells ; the ovicells, which are numerous, bear small scattered punc-
tures.

This form differs somewhat from Smitt's specimens, chiefly in the

ramose instead of sessile habit ; the cells appear to be less crowded,

and the number of spines less constant, while the marginal avicula-

rium forms a constant character.

Hab. Victoria Bank, off S.E. Brazil, 33 fathoms ; broken from
larger colony.

Cellepora dichotoma, Hincks.

Cellepora dichotoma, Hincks, Ann. N. H. ser. 3, ix, p. 305, pi. xii.

figs. 7, 8.

Two specimens, respectively about | and f inch high. The smaller

is the more slender, and shows approximately dichotomous branching;

the other is less regular. In the smaller one the margin of the

mouth is well defined, though sometimes produced into a lew points

besides the low rostrum ; the avicularia are circular and slightly ele-

vated. In the larger specimen the projections round the mouth are

longer, and the avicularia are sometimes spatulate.

flab. Victoria Bank, S.E. Brazil, 33 fathoms.
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Cyclostomata.
Idmonea milneana, d'Oi'bigny.

Idmonea milneana, d'Orbigny, Voy. Amer. merid. p. 20, pi. ix.

figs. 17-21; Busk, Cat. Mar. Polyz. Brit. Mus. pt. iii. p. 12,

pi. xi.

Tululipora transversa, Lamarck?, Anim. s. Vert, (l)ii. p. 162.

Idmotiea transversa, M.-Edwards?, Ann. Sci. Nat. (2) ix. p. 218,

pi. ix. fig. 3.

This is certainly the species described and figured by Busk. His

description requires emendation by the substitution of "thin" for

"thick" as a character of the margin of the cells, and by the

insertion of " a long backvvardly directed spine on the l)ack of the

main and sometimes of the smaller branches." One such spine, and

perhaps the trace of another, broken off, occurs on the specimens

already in the Museum. In the two relatively smaller specimens in

this collection they are more abundant ; in one case the two primary

divisions of the stem each bears one ; and of their branches, one of

the one and both of the other bear them. They are strong ; and the

maximum length appears to be about 3 millims. As pointed out by

Haswell (Proc. Linn. Soc. N. S. Wales, iv. p. 351) in a specimen

assigned by him witli doubt to this species, the " dots " of Busk's

description are certainly raised. But the truth lies between the two ;

for they are also perforated in their centre in the original British-

Museum specimen and the Magellan one. The alternating character

of the lateral series of cells, which is very slightly marked in the

Patagonian specimens ahuded to (from which the account in the

British-Museum Catalogue was in part written), and which is almost

lost sight of in d'Orbigny 's account, is here strongly marked. The
longitudinal striation and the concentric lines on the back are also

well marked here.

Hab. Tom Bay, near Madre-de-Dios Islands, S.W. Chili, 0-30

fathoms, embedded in base of a horny Sponge, partially overgrown

by Lepralia monoeeros and a creeping calcareous Sponge.

Obs. This may possibly prove, as Busk says, to be I. transversa,

Milne-Edwards ; but the habit of growth as figured by M.-Edwards,

and the locality (Mediterranean) as given by Lamarck, are against

the idea.

Smitt, in his 'Floridan Bryozoa,' remarks on this species that

the typical number of cells in the transverse rows is three, varying

to two or even one in the lower parts. In the present specimens

the number never falls below three, and is as often four as three,

if not oftener. He has also observed "radiciform pillars" at the

back of the branches of one of his specimens ; but there their ends

were expanded into clasping processes and attached it to a foreign

body, whereas in the Chihan specimen they end simply.

Diastopora patina, Lamarck.

Tubulipora patina, Lamarck, Anim. s. Vert. (2) ii. p. 244.

Diastopora patina, Smitt. CEfv. K. Vetens. Ak. Forh. I86C,

p. 397, pi. viii. figs. 13-15.
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The erect portion of the cell appears to be obscurely annulated,

a very slight annular depression connecting the serially arranged

puncta. A somewhat injured dry specimen on indurated clav.

Hab. Lat. 50^ 35' S., long. 66^ 31' W. (open sea off S.E. Pata-

gonia), 58 fathoms.

LiCHENOPORA GRiGNONENSis, Busk. (Plate VI. fig. 2.)

TubuUpora grignonensis, Milne-Edwards?, Mem, Tubulipores,

Ann. Sci. Nat. (2) viii. p. 333, pi. xiii. fig. 2.

Discoporella grignonensis. Busk, Crag Polyzoa, p. llG, pi. xx.

fig. 4.

Lichenopora, Defrance ; Hincks, Hist. Brit. Mar. Polyz. p. 471.

Zoarium simple, closely adnate. Lamina very narrow, thin, almost

entirely occupied by ridges indicating rudimentary zocEcia. Zoa-

rium strongly convex from the centre to the lamina, circular in

outline. Zocecia partially arranged in radiating series (the series

generally interrupted by the occurrence of intermediate cells) around

a small central space ; orifices raised, considerably so near the centre ;

the entire front of the peristome wanting, posterior part horseshoe-

shaped, margin obscurely roughened ; sides faintly ridged longitu-

dinally, and bearing from three to about ten scattered delicate pointed

spines not exceeding half the diameter of the cell in length. Inter-

spaces between zocecia and the central area crossed by a network of

trabeculse, enclosing polygonal spaces with rounded angles ; those

between the zocecia vary in diameter from one half the breadth to the

same breadth, that of the orifices of the zocecia, those in the centre

varying from that diameter to twice its size, and partially tympanized

by a calcareous septum with a central perforation ; also from the

points of junction of the trabeculse which form them projects oc-

casionally a slender spine like those on the walls of the zocecia.

Ooecial orifice slightly raised, being surrounded by a thin, narrow,

forwardly sloping rim perforated by a single circle of about six

small punctures ; diameter of opening about twice that of a zooecium
;

margin finely dentate.

Hub. Sandy Point, 9-10 fathoms, on piece of a Selachian's egg.

Four colonies occur, representing three different stages, the latest

with fifty-thi-ee or more well-developed zocecial openings, the

earliest with only about a dozen openings, scarcely raised above the

general surface, the lamina being about twice as broad as in the

oldest specimen. In this young specimen, too, the cancelli have

hardly appeared, the surface between the cells bearing only an occa-

sional puncture. The development of the spines can be traced from

a stage in which they are mere short blunt tubercles to that in which

they have the adult proportions. It is also interesting to note that

in the same stage (the middle one of the three here represented), in

which the zocecia are 2 millims. in greatest diameter, the longitudinal

ridges, so indistinct in the oldest specimen, project boldly from the

zocecial wall and sometimes form prominent crenations on the margin.

The three young colonies have a somewhat oval outline ; the older
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one is almost perfectly circular ; it is 2| millims. in diameter, the

youngest is 1 millim. in greatest diameter.

Obs. The nearest recent ally of this species appears to be Disco-

porella complieata, Haswell (Proc. Linn. Soc. N. S. W. iv. p. 354),

from Port Jackson, New South Wales. It has the spines on the

wall of the cell and the trabeculfe with their spines ; but the spines

are apparently found also between the cells. Its main points of

difference from this species are the roundness of the cell-orifice,

which has the peristome entire, and the presence of secondary can-

celli between the cancelli of the sides, of which no trace occurs here,

though, as has been described for this species, the central cancelli

are partially tympanized and have a secondary opening below.

In spite of the absence in the somewhat too small drawing given

by Milne-Edwards {I. c.) of the immense sinus which extends down
the front of the cell in the recent specimens, it is possible that his

species is identical with the present one, as with the power employed
by him it would not necessarily catch the eye. The median cycles of

tubes are depicted there as longer than in the recent specimens ; but
that is probably due to its being an older specimen. The peculiar

trabeculated structure of the surface is slightly indicated in his figure,

and the continuation of the rudimentary tubes onto the lamina is

distinctly insisted upon. Busk's figures give a much better idea of

this species ; but here again the trabeculse between the cells are

much broader than in the recent specimen. The marginal spines

of the young cell probably represent the longer peristomial spines

of adult specimens of L. hispida, Fleming.

TuBULiPORA SERPENS, Linne.

Tubipora serpens, Linne, Syst. Nat. (12) p. 1271.

Alecto disposita, Hutton ?, Cat. Mar. Mollusca N. Z. p. 103.

Tiibulipora serpens, Busk, Cat. Polyz. Brit. Mus. iii. p. 25, pi. xxii.

Idmonea serpens, Hincks, Hist. Brit. Mar. Polyz. p. 453, pi, Ixi.

figs. 2, 3, pi. Ix. fig. 2.

Sometimes with a small bare lamina outside the zocecia. No
purple colour observed. Colour dead white, owing to the very

numerous minute punctures.

Hab. Elizabeth Island, Straits of Magellan, 6 fathoms ; twenty-

five colonies or parts of colonies on a thin Fucus.

TuBULiPORA ORGANIZANS, d'Orbiguy ?

Tubulipora organizans d'Orbiguy, Voy. Amer. m^rid. Zooph.

p. 19, pi. ix. figs. 1-3.

Tubulipora organizans. Busk?, Phil. Trans, clxviii. p. 193, pi. x.

figs. 20-25.

This species appears to be represented by eighteen colonies or parts

of colonies ; they consist of broad elongated masses, either simple or

with branches of the same character given off laterally or grouped

round a common centre. The largest colony measures 8 millims. at

its greatest length. The lobes consist each of a broad flattened mar-
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ginal portion and a suddenly rising median convex ridge, which only

occupies about one third of the total breadth of the lobe. A clear

space of about the breadth of a single cell is left down the middle
of the lobes ; and on each side of it are ranged the regular, outwardly

and forwardly diverging transverse lines of cells. These lines are

slightly but constantly subalternate, the line on the one side being

slightly in advance of or behind the corresponding one on the

other. The transverse lines on each side have from three to five

cells on the ridge and one or two on the horizontal lamina. The
cells project by a long perpendicular portion ; they are subopaque
and white, the surface faintly marked with rings of growth ; the

punctures are small and numerous and not prominent. The cells on
the ridge are variously united together, either three or two together,

but occasionally quite distinct ; those on the lamina are distinct

from those of the ridge, and from each other. In the case of the

united cells the uniting substance connects them generally from their

mouths downwards. The transverse series of cells are unheriid, and
present no such trifoliate outline as is given by d'Orbigny's figures

2 and 3, from which the present species also diverges by having a

distinct median line devoid of cells, as described above. A short

trumpet-shaped opening, observed near the end of a lobe, and
somewhat flattened, its long diameter being about twice that of

an ordinary cell, appears to represent the ooecial opening. The ends

of the lobes are not expanded as in T. Jlabellaris (Bask).

This species does not correspond closely with d'Orbigny's figures;

but the chief diiference is the linear, not trifoliate arrangement of the

triple groups of cells.

Hab. Elizabeth Island, G fathoms, on Fucus, with Tuhulipora

serpens, SchizoporcUa hyalina, and one or two other species of

Tubulipora, &c.

TuBULiPORA DicHOTOMA, d'Orbigny. var. nov. serialis. (Plate

VI. fig. 10.)

Criserpia dichotoma, d'Orbigny, pars, Voy. Amer. m6rid., Zooph.

p. 19, pi. ix. figs. 7-10.

Tubulipora dichotomUy Busk, Cat. Polyz. Brit. Mus. iii. p. 27.

Tubulipora oryanizans, Busk, Phil. Trans, clxviii. p. 193, pi. x.

figs. 20-25 (pars ?).

Colony convex, elongated, dichotomously branched or incipiently

symmetrically bifid; lobes rising from base with hardly any lateral

lamina ; cells extending across top of ridge, arranged in more or less

distinct transverse rows, cells distinct (rarely two may be seen joined)

from one another. Surface of colony subopaque, white, thickly

covered with minute punctures surrounded by salient rims, the cells

less thickly covered by similar punctures. Cells moderately thin,

curving suddenly upward so as to stand almost perpendiculsr, free

for a distance of from 3 to 5 diameters ; opaque white, of moderate

diameter, faintly marked by concentric rings. Ends of lobes more
or less expanded and often swollen ; at this part the tubes lose

most of their regular radiate arrangement,
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Hub. Elizabeth Island, Straits of Magellan, 6 fathoms, on Fucus.

Three colonies or parts of colonies.

Obs. In some specimens the regularity of the arrangement of the

cells in transverse rows and the length of the free portion of the

cells is greater than in others. The most characteristic points appear

to be the moderate expansion of the head of the lobes, the continua-

tion of the transverse series of cells over the top of the ridge and

consequent absence of a median bare line, and the distinctness of the

cells in the rows. D'Orbigny's figures represent the form with the

shorter cells and less regular transverse series of cells ; the alterna-

tive form here described may be called var. serialis in contrast. A
specimen assigned with doubt to this species consists of a broad

expanded lobe, and bears a flattened trumpet-shaped ocecial orifice

having exactly the characters of^that described above in T. organizans,

d'Orbigny.

Endoprocta.
Pedicellina australis, sp. n. (Plate VI. fig. 8.)

Individuals arranged with great regularity along the creeping

stolon, 1-8 millim. apart from each other. Length of pedicel and

body together about 2\5 millims., body 1 millim. Tentacles about 12

in number, subequal, length about half that of body, slender.

Pedicel, diameter (in glycerine, under cover-glass) just above

base '35 millim., tapering to about •25 when within 3 diameters

of the body, ultimately constricted to 'I millim. at junction with

body. Body subtransparent. Colour whitish, with the exce{)tion

of the stomach, which is yellowish. Shape of body subglobular

when closed, superior margin straight and crenated by about 60

small inequalities.

Stolon regular in its diameter, viz. '17 miUim. A transverse

septum, of which, as in the case of that of the j)edicel just below

the body, the cuticle forms a part, occurs at each side of the point

of origin of an individual, generally at about '5 millim. from this.

Examined. In spirit and in glycerine.

Hub. Sandy Point, in company with a Halecium, creeping over

large flexible worm- tube, 7-10 fathoms.

Obs. About a square inch or Ig inch of the tube is covered by
the creeping stolon ; the specimens are very well preserved in spirit

;

but, unfortunately, the individuals are all more or less closed. In

the cases in which the tentacles were extended, the disk was not

expanded ; so that the origin of the tentacles from it was not clearly

seen. It is perhaps most closely alHed to P. americana, Leidy, but

approaches most nearly to P. belgica, Van Beneden, of any of the

European species, as far as the account of that species goes.

It differs from the latter species in the proportional length of the

tentacles to the body, which is only about 1 : 2, as against the almost

1 : 1 of that species; in the proportional shortness of the pedicel

to the body, which is To millim. to 1 millim. against 2*85 millims. to

5.5 millim., which is the case in P. belgica. The individuals are I'S

millim. from each other, arranged along the tubular stolon, and not
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crowded into a " moss "-like tuft as ia P. belgica. The absolute total

length is nearly one third less than that of P. belgica ; the stolon is of

regular diameter. There is no median dilatation of the pedicel. The
description of P. ainericana, Leidy (J. Ac. Philad. iii. p. 142) recalls

in some particulars the present form, viz. its smooth undilated

pedicels, the body with crenated border concentrically striated,

and the 12 tentacles ; but it is only \ of a Une high, i. e. about '7

milhm., whereas this is 1'5 millim. without the head ; the relative

positions of the intestine and stomach in the figure differ from

those of our species.

The species described by Studer from Kerguelen Island (Archiv

f. Naturg. 1878, p. 124) as " Pedicellina an nov. sp ? Die Wander
der 2 mm. hohen gestielten Becher sind volkommen glatt " is very

likely identical with P. australis. A species is also mentioned with-

out name by Joliet (Compt. Rend. 1879, Febr., p. 392), from the

island of St. Paul, north-east of Kerguelen Island.

CRUSTACEA.

By Edward J. Miers, F.L.S., F.Z.S.

(Plate VII.)

The Crustacean fauna of the Straits of Magellan and of the adjacent

coasts and islands has been more thoroughly investigated than that of

many other parts of the South-American continent, as, not to mention

various species described by Guerin-Mcneville, JMilne-Edwards,

"White, and other authors, considerable collections were made in

these regions by the naturahsts of the United-States Exploring Ex-

pedition under Commodore Wilkes, U.S.N., and described by Dana

in his great work^ More recently Dr. Cunningham has published

an account of the collections made by him during the voyage

of H.M.S. ' Nassau,' wherein will be found a hst, accompanied by

notes, of the Crustacea and Cirripedia, most of which were collected

on the southern, south-eastern, and south-western American coasts".

The collection received from Dr. Coppinger contains, as was to

be anticipated, many species well known to science, but also several

which are apparently'undescribed, and others of which the range has

not hitherto been ascertained to extend in a southerly direction as

far as the Magellan Straits ; moreover the localities, depth of water,

and the nature of the sea-bottom have in nearly all cases been

carefully noted.

The Crustacea of the Magellan Straits are essentially Antarctic in

character : many of the species are known to occur at New Zealand,

the Auckland and Kerguelen Islands, and, no doubt, range through-

out the whole extent of the Southern Ocean ; others, however, occur

on the Chilian coast or even further north. Although the Crustacea

1 U.S. Exploring Expedition, xiii., xiv., Crustacea, parts 1, 2 (1852, 1853).

- Trans. Linu. Soc. sxvii. p. 465 (1871).
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of Antarctic South America bear a great resemblance to those of the

Arctic Seas, and are in many cases congeneric with them, with a

few somewhat doubtful exceptions the same species do not occur in

the Northern and Southern seas'.

^ See, however, Lilljeborg, Nova Acta Soc. Upsaliensis, ser. 3, vi. (1866),
" Ou the Lysianassa magcllanica, M.-Edwards, &c." I may add that Mr. T. W.
Kirk, Transactions New-Zealand Institute, xi. pp. ,"02-401 (1878), has recently

identified several Decapoda and Edriophthalmia occurring in the New-Zealand
seas with well-known North-European species ; but his identifications seem to

me to require confirmation, as it is not stated whether they have been made
after comparison with Euroi^ean examples or from the descriptions of authors
only. Yet more recently, Mr. G. M. Thomson (Ann. & Mag. Nat. Hist. vi. p. 4,

1880) has described a variety of the Arctic Eusirus cuspidatus (which does not
differ sufliciently to be distinguished specifically) from Dunedin Harbour, New
Zealand.

Besides the Crustacea obtained on the South-American coasts, the following
species were dredged by Dr. Coppinger in the North Atlantic. Amongst them is

one apparently new to science, belonging to the very interesting genus Glau-
cothoe of Milne-Edwards, a genus previously um-epresented in the British-

Museum collection, and which, although Macruran in its organization, and
placed by Mihie-Edwards and Dana in the Thalassinidea, presents many afiinities

with the Paguridea, and is alhed to the genus Pomatocheles described by me
(P. Z. S. 1879, p. 49, pi. iii. iig. 2).

Herbstia ovata.

Micropisa ovata, Stimpson, Pr. Ac. Nat. Sci. Phil. p. 217 (1857) ; A. M.-
Edwards, N. A. Mus. H. N. iv. p. 51, pi. x^-i. figs. 1, 2 (1868).

Two males and a female of this pretty little species were collected at St.

Vincent (Cape-Verds) on a sandy bottom. When received, although they had
been for some time in spirit, they were of a bright rose-colour.

GLAucoTiioii ROSTEATA, sp. u. (Plate VII. figs. 1-5).

Carapace as in the Paguridaj, with the cervical and other sutures distinctly

marked, inflated over the branchial regions, and with a median, triangular, sub-
acute rostriform process ; posteriorly the carapace is much broader than the
first postabdominal segment. The postabdomiual segments ai-e smooth ; the
second to fifth narrowed on the sides, and these segments are each furnished
with a ])air of simple articulated appendages ; the ventral surface of the post-
abdomen is closed by a soft and membranaceous skin, as in the Paguridre. The
terminal segment is twice as long as broad, suboblong, rounded and fringed
with long plumose hairs at its distal end. The eyes are subcylindrical ; thean-
tennules aj-e short, geniculated ; and the flagellum is fringed with long hairs on
,its under surface. The basal scale of the antennre is obsolete. The outer
maxilli)3edes are short and subpediform. The anterior legs are equal, and ter-

minate in perfectly formed but rather slender chelas, the ]3alms of which are
compressed, the fingers acute at their apices, and slightly denticulated on their
inner margins ; the second and third legs are slender, and reach considerably
beyond the first legs, their terminal joints being styliform and nearly straight;
the fourth and fifth legs are shaped as in the Paguridse, ; the jjenultimate joint
of the fourth legs is somewhat dilated and compressed, and armed with a series
of acute serrately disposed teeth on its inferior margin ; the dactylus is strong,
arcuate, and acute. The fifth legs are very slender, and the perfectly-formed
didactyle chelae with which they are terminated very small ; the fingers are un-
armed, and fringed on their outer surface with fine hairs. The terminal joint
of the second to fifth postabdominal appendages is fringed with long, flexible
plumose hairs. The rami of the nropoda are similarly ciliated, and unequal in
size, the inner and smaller being regularly oval, the outer suboblong and
obliquely truncated at its distal end. Length ^ inch.
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Systematic List of the Species^,

Decapoda.

1. Eurypodhis latreillci, Guerin. Sandy Poiufc, Puerto Bueuo, Trinidad

Channel.

*2. Inachoides microrhynchus, M.-Edw. and Lucas. Coquimbo.

3. Epialfiis cleniatm, M.-Edvrards. Trinidad Channel.
*4. marginatum. Bell. Talcahuano.
*5. Piigettia, sp. South Atlantic.

6. Pisoides cdwardsit (Bell). Puerto Eosario, Trinidad Channel.

7. Cancer plebejtis, Pceppig. Picton Channel, Talcahuauo.
*8. edwardsii, Bell. Talcahuano.

9. , Tar. an7udipcs, n. Trinidad Channel.

*10. Paraxanfhus kirtipcs, M.-Edw. and Lucas. Talcahuauo.

*11. Actaa nifo-punctafa (M.-Edw.). Hotspur Bank. S. Atlantic.

12. Platyonychus biptistidatiis, M.-Edw. Trinidad Channel.

13. Peltarion spinulosum, White. Sandy Point, Cockle Cove, Puerto Bueno.

14. Gomcza scrrata, Dana. Elizabeth Island, Trinidad Channel, Puerto

Rosario.

15. Acanthocyclus guyi, M.-Edw. and Lucas. Isthmus Bay.
*16. Leptograpsus varicgattts (Fabr.). St.-Ambrose Island, S. Pacific.

*17. Chasmogmdhus grumdatus, Dana. Monte Video, Eat Island.

*18. Sesarma angustipes, Dana, ? Monte Video, Eat Island.

19. Halicarciniis planatus (Fabr.). Elizabeth Island, Cockle Cove, Sandy

Point, Trinidad Channel.
*20. Pinnixa transversalis, M.-Edw. and Lucas. Coquimbo.
*21. Hepatus chUieiisis, M.-Edw. Coquimbo.
*22. Platymera gandichaudii , M.-Edw. Coquimbo.
23. LitJwdcs antarctictis, Jacq. and Lucas. Puerto Bueno, Alert Bay, Trinidad

Channel, Neesham Cove.

24. Paralomis vari(cosus (Dana). Puerto Bueno. Trinidad Channel.

25. Eupagurus conqih'.s, White. Sandy Point, Cockle Cove, Puerto Bueno,

Puerto Eosario, Portland Bay.

2(i. Munida gregaria (Fabr.). Sandy Point, Cockle Cove, Trinidad Channel.

*27. Callianassa uncinata. Talcahuano.

28. Alpkeiis scabrodigitus (Dana). Portland Bay, Borja Bay, Trinidad

Channel.

29. , sp. Portland Bay.

30. Pandalus paucidens. Tom Bay, Trinidad Channel.

The imique example, which is, I believe, a male and adult, was dredged at

Madeira, in 15-50 fathoms.

This species is distinguished from Glatwothoc peronii, M.-Edwards, by the

existence of a distinct rostriform process, the less-pyriform eyes, the equal cheli-

pedes, &c. G. peronii probably inhabited the Asiatic seas.

ScYLLAUVS AECTUS.

Cancer arctus, Linn. Svst. Nat. p. 1053 (176(5).

Scyllarm arctus, Fabr.' Ent. Syst. Suppl. p. 398 (1798) ; M.-Edwards, Hist.

Nat. Cr. ii. p. 282 (1837) ; White, List Brit. Cr. Brit. Mub. p. 30 (1850) ; uhi

synon.

Cancer ttrsus minor, Herbst, Nat. Krabben, ii. p. 83, pi. xxx. fig. 2 (1790).

Arctus ursus, Dana, Cr. U.S. Expl. Exp. xiii. p. 510 (1852).

A specimen which I believe to be a very young example of this species was

dredged in the same locality as the Glaucothoe rostreda (i. c. at Madeira, in 15-

50 fathoms). The teeth of the median dorsal series are nearly obsolete, and

those of the anterior margin of the terminal antennaljointare blunt ; otherwise

this example resembles the adult .S'. arctus. Length barely J inch.

' The species collected by Dr. Coppinger only at localities north of Patagonia

are distinguished by an asterisk.
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Stomatopoda.

31. Sqiulla gmcllipcs, n. W. coast of Patagonia.
^^32. Pscudosqidlla lessonii, M.-Eclw. Coquimbo.

Anisopoda.

33. Arcturus copinncjcri, ii. Trinidad Channel.
34. Scrolls scytlici, Liitken. Trinidad Channel.

ISOPODA.

35. Idotca annulata, Dana. Port Henry.
36. Styloniscus magcllanicus, Dana. Trinidad Channel, Tom Bay, Port

Henry, Cockle Cove.
37. Lironeca iwvce-scalandim, White (ined.), Miers. Portland Bay.
38. Mga imnctulata, n. Wolsey Sound.

*39. Condlana acuticauda, u. Hotspur Bank.
40. Sphfcroma gigas. Sandy Point, Elizabeth Island, Silly Bay.
41. Dynumcne dai-wiiiii, Cunningham. Elizabeth Island, Borja Bay.

ClERIPEDIA.

42. Balanus Icevis, Bruguiere. Sandy Point.

Descriptions and Notes on Species.

Decapod A.

EURYPODIUS LATREILLEI.

Eurypodius latreillei, Guerin, Mem. du Museum, xvi. p. 354,
})1. xiv. (1828) ; Icon. Crust. K. A. ii. pi. xi. fig. 1 (1829-44) ;

M.-Edw. H. N. C. i. p. 284 (1834) ; Cr. in Cuv. R. A. (ed. 3)
pi. xxxivfiw, fig. 1 ; Nicolet, in Gay's Hist, de Chile, iii. p. 123
(1849) ; Dana, Ci\ in U.S. Expl. Exp. xiii. p. 104, pi. iii. fig. 1

(1852) ; Cunningham, Trans. Linn. Soc. xxvii. p. 491 (1871).
Eurypodius tuberculaius, Ejd. it Soulevet, Voy. Bonite, Zool. Cr.

p. 221, pi. i. figs. 7-9 (1841).
Eurypodius audouinii, M.-Ed. & Lucas in d'Orbigny, Voy. Amer.

mt'rid. vi. Cr. p. 3, pi. i. figs. 1-6 (1843) ; Dana, C'r. /. c. p. 104
(1852) ; Nicolet, in Gay's Hist. Chile, Zool. iii. p. 123 (1849);
Cunningham, Trans. Linn. Soc, xxvii. p. 491 (1871).

Eurypodius septentrionalis, Dana, Amer. J. Sci. & Arts (ser. 2)
xi. p. 270 (1851); U.S. Expl. Exp. Cr. i. p. 101, pi. ii. fig. G

(1852); Cunningham, Trans. Linn. Soc. Zool. xxvii. p. 491
(1871).

Eurypodius brevipes, Dana, Amer. J, Sci. & Arts, xi. p. 270
(1851); Cr. Expl. Exp. xiii. I, p. 193, pi. ii. fig. 7 (1852); Cun-
ningham, Trans. Linn. Soc. Zool. xxvii. p. 491 (1871).

I have been obliged to include all the specimens in the Museum
collection under the single heading of E. latreillei, because I find
myself unable to distinguish them by the characters usually employed
in descriptions, i. e. the comparative length of the penultimate and
antepenultimate joints of the ambulatory legs, the density of the pu-
bescence, the denticulations of the inner margins of the fingers, and
the tuberculation of the carapace. All of these characters appear to
•be subject to considerable variation. There may possibly be two or
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even more distinct species of this genus ; bnt the series in the British-

Museum collection does not suffice to decide this question, by far the

greater number of specimens having been obtained at or near the

southern extremity of the American continent. Bell (Trans. Zool.

Soc. ii. p. 40, 18-19) refers examples of Eurypochus from Brazil to

E. latreillei ; but I have seen no specimens from this locality.

In the great majority of specimens in the British-Museum col-

lection, the spines of the rostrum are robust, of moderate length, and
curve slightly dovenward ; the spines on the branchial regions are

small or reduced to tubercles ; and the penultimate joints of the

ambulatory legs are considerably dilated and longer than the ante-

penultimate joints. In younger individuals the joints of the legs and
rostral spines are slenderer. One adult male from Sandy Point, in

the series presented to the British Museum by Dr. Cunningham,
differs from all others in the collection in the greater development of

the anterior legs, in which the palm is turgid and the dactylus armed
with a very strong tubercle on its inner margin. In two examples
from Chili (one an adult male), which I at first thought might be

regarded as a distinct species, the branchial spines are somewhat more
developed, and the antepenultimate joints about equal the penulti-

mate joints in length, these latter being also less dilated than in

adult examples from the Straits of Magellan and Falkland Islands.

A better series of examples from Chili, however, is needed to prove

whether or not these characters are permanent. I have seen no ex-

amples in which the antepenultimate joints of the legs greatly

exceed the penultimate joints in length.

Dr. Cunningham in his Report (/. c. p. 491) retains no fewer

than four distinct species

—

E. latreillei, E. audouinii, E. septentrlo-

nalis, and E. brevipes.

The series collected by Dr. Coppinger includes :—several adult

males and females from Puerto Bueno, obtained at a depth of 4

fathoms, on a muddy bottom ; a female and several young from Sandy
Point, at 7-10 fathoms; and one young individual obtained in

Trinidad Channel, at a depth of 30 fathoms.

InACHOIDES MICRORHYNCHUS.

Inachoides microrhynchus, Eydoux & Souleyet, Voy. Bonite,

Zool. Cr. p. 219 (1841); M.-Edw. & Lucas in d'Orbigny's Voy.

Amer. merid. vi. Cr. p. 4, pi. iv. fig. 2 (1843) ; Gay, Hist, de Chile,

Zool. iii. Cr. p. 12G (1849).
Xiphus margaritifere, Eyd. & Soul. Voy. Bonite, Zool. Cr. Atlas,

phi. fig. 1 (1841).

Two males and a female were brought by Dr. Coppinger from

Coquimbo.
Both genus and species have been hitherto unrepresented in the

collection of the British Museum. The adult male agrees very well

with Milne-Edwards and Lucas's figure ; but the depressions separating

the regions of the carapace are not very strongly marked, as stated

in the description of these authors.

Proc. Zool. Soc—1881, No. V. 5
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Epialtus DENTATUS.

Epialtus dentatus, M.-Edwards, Hist. Nat. Crust, i. p. 345 (1834);

Nicolet, in Gay's Hist, de Chile, iii. p. 131 (1849) ; Cunningham,

;. c.p. 491 (1871).

Inachus mitis, Poppi?, A.rch. f. Naturg. ii. p. 141 (1836); Gay,

Hist, de Chile, iii. p. 125 (1849).

A single small female is in the collection, obtained on the beach

in Trinidad Channel. Its occurrence at various widely separated

localities on the coast of ChiU is noted by Dr. Cunningham.

Epialtus marginatus.

Epialtus marginatus. Bell, Proc. Zool. Soc. p. 173(1835), Trans.

Zool. Soc. ii. p. 62, pi. xi. fig. 4, ? , pi. xiii. S (1841); Smith,

Trans. Conn. Ac. ii. p. 33 (18G9).

A female and young male are in the collection, from Tal-

cahuano.

Pugettia, sp.

A single female example is in the collection, which is distinguished

from P. richii and P. gracilis, Dana, its congeners of the American

coast, as follows :—The body is somewhat more elongated and convex

on the gastric region ; the lateral expansions or lobes of the carapace

are but Httle prominent, forming small, subconical, acute teeth

;

the spines of the rostrum are slender and but little divergent. The
example is a small one ; and being of the female sex it would not

be desirable to constitute it the type of a new species. If distinct,

as is probably the case, it may be named P. australis.

It was obtained at a depth of 28 fathoms, on a bottom of black

saud, in lat. 36° 47' S., long. 55° 17' W., at the mouth of the Rio

de la Plata.

PiSOIDES EDWARDSI.

Hyas edwardsii. Bell, Proc. Zool. Soc. p. 171 (1835), Trans.

Zool. Soc. ii. p. 49, pi. ix. fig. 5 (1841).

Pisoides tuberculosus, M.-Edw. & Lucas, in d'Orbigny's Voy.

Amer. merid. vi. Crust, p. 11, pi. v. fig. 1 (1843); Nicolet, in

Gay's Hist, de Chile, iii. p. 134 (1849) ; A. M.-Edwards, Crust, in

Miss. Scientif. Mexique, p. 75, pi. xvi. fig. 5 (1875).

Pisoides edwardsii, Dana, Cr. in U.S. Expl. Exp. xiii. i, p. 87,

pi. i. fig. 2 (1852).

Two males were collected :—one at Trinidad Channel, at a depth

of 30 fathoms, on a sandy bottom ; the other at Port Rosario, at

2-30 fathoms, on a bottom of sand and rock.

This is a very interesting addition to the Museum collection, as

both genus and species were hitherto unrepresented in it. It is one

of the few Magellan species having a considerable range to the

northward, having been obtained from Chili (Valparaiso), the Gala-

pagos, and Panama. Its occurrence in the Straits of Magellan is

now, I believe, for the first time recorded.
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The examples before me differ from the desciiptioii of Edwards

and Lucas, in the third joint of the legs not being armed with

any prominent spines, and in liiis joint in the ambulatory legs

being less dilated and comin-essed ; but this may probably be due to

the greater age of Dr. Coppinger's specimens. The carapace is

densely pubescent ; the chelae naked, and of a bright rose-colour.

Length oflargest individual about 1^ inch.

Two Californian species described with doubt as belonging to this

genus by Mr. Lockington, Pr. Cal. Ac. Sci. vii. pp. 6ti, 6/ (187(3),

under the names of Fisoides ? celatus and P.I tumidus, belong, as I

learn from a MS. note of the author, to Microjihrys—the former

being identical with Microphrys plaiysoma, as noted by Streets and

Kingsley.

Cancer plebejus.

Cancer plebejus, Poppig, Arch. f. Naturg. p. 134(1836); A. M.-

Edwards, Nouv. Arch. Mus. Hist. Nat. i. p. 188 (1865).

A young male individual was taken in Picton Channel, at a depth

of 6 fathoms, on a bottom of sand. Two females were dredged at

Talcahuano.

Cancer edwardsi.

Cancer edwardsii. Bell, Trans Zool. Soc. i. p. 338, pi. xliv. (1835);

A. M.-Edw. N. Arch. Mus. H. N. i. p. 123 (1865) ; Cunningham,

/. c. p. 491 (1871).

Platycarcinus edwardsii. Gay, Hist, de Chile, iii. p. 144 (1849).

A young male was taken at Talcahuano, in which the coloration

is of the normal type.

Cancer edwardsi, var. annulipes, n.

A young male was found on the beach in Trinidad Channel. In

its convex carapace, and in the form of the teeth of the antero-lateral

margins and of the anterior legs, this species agrees well with normal

specimens of the Chilian C. edwardsii. It differs, however, reniarkabl

y

in the coloration, which is very well preserved in the specimen (a

dried one). The prevailing colour is light yellow, varied with

blotches of dark purplish brown ; and the joints of the legs are regu-

larly annulated with broad bands of the same colour. Length

about 2 inches, breadth 3.

Paraxanthus hirtipes.

Paraxanthus hirtipes, M.-Edw. & Lucas, in d'Orbigny's Voy.

Amer. merid. vi. Crust, p. 18 (1843) ; Nicolet, in Gay's Hist, de

Chile, iii. p. 141 (1849).

A female is in the collection from Talcahuano.

I may take this opportunity of noting that two young specimens

received from Mr. Lockington, and labelled by him " Xanthodes

hemphilliana," appear to belong to this species. Mr. Lockington

has since identified the types of X. hemphilliana with Lophoxanthus
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bellus {Xantho bellus, Stinipson), to which species also his X. leuco-

manus is to be referred.

ACT^A RUFOPTJNCTATA.

Xantho rufopunctatus, M.-Edvvards, Hist. Nat. Crust, i. p. 389

(1834).

Acttea riifupunctata, A. M. -Edwards, N. Arch. Mus. Hist. Nat.

i. p. 268, pi. xviii. tig. 1 (1865); Heller, Cr. siidl. Europa, p. 70

(1865).

A female of very small size (breadth ordy 3 lines), but laden with

ova, is in the collection, which ap[)arently belongs to this species.

A. rufopunctata, which was originally described from the Red Sea,

has a wide Indo-Pacific distribution. Dr. Coppinger's specimen

was dredged at a depth of 35 fathoms, amid coral on the Hotspur
Bank, lat. 17°32' S., long. 35° 45' W. Hence (if the example be

correctly determined) it would appear that its range extends into the

South Atlantic.

Platyonychus bipustulatus.

Platyonychus bipustulatus, M.-Edwards, Hist. Nat. Crust, i.

p. 437, pi. xvii. figs. 7-10 (1834) ; Gay, Hist, de Chile, iii. p. 148

(1849) ; A. M.-Edw. Arch. Mus. H. N. x. p. 413 (1861); Miers,

Zool. Ereb. & Terror, Crust, p. 2, pi. i. fig. 1 (1874); Cat. New-
Zeal. Crust, p. 32 (1876), ubi synon.

Platyonychus purpureus, Dana, Cr. U.S. Explor. Exped. xiii.

p. 291, pi. xviii. fig. 3 (1852); Cunningham, Trans. Linn. Soc.

Zool. xxvii. p. 492 (1871).

A female individual was obtained in shallow water in Trinidad

Channel. Dr. Cunningham records it from Coquimbo and Luco
Bay ; and it is widely distributed through the Chilian, Australian,

Indian, and Japanese seas.

Peltarion spinulosum.

Atelecyclus spinulosus, "White, Ann. & Mag. Nat. Hist. (ser. 1) xii.

p. 345 (i843).

Peltarion sjnnulosum. White, List Crust. Brit. Mus. p. 52(1847) ;

Dana, U.S. Explor. Exped. xiii. Crust, i. p. 304, pi, xviii. fig. 6

(1852); Cunningham, I. c. p. 494 (1871).

Peltarion mugeUanicus, Jacq. & Lucas, Voy. Pole Sud, Zool. iii.

Crust, p. 83, pi. viii. fi-. 1 (1853).

Several specimens of this common inhabitant of the Falkland

Islands andPatagonian seas were collected. The localities are:—Sandy
Point, 9-10 fathoms, bottom sand, one female; Cockle Co%'e, on a

muddy bottom, one male ; Puerto Bueno, 2-7 fathoms, bottom
rocky, three females.

GOMEZA SERRATA.

Gonieza serrata, Dana, U.S. Expl. Exp. xiii. Crust, i. p. 305,
pi. xviii. fig. 7 (1852).

A male of this species (which is probably rare, as it was not met
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with by Dr. Cuiininghain) was obtained at Elizabeth Island in

6 fathoms, another in Trinidad Channel in 4 fathoms, and two others

in Puerto Rosario in 2-30 fathoms. Dana's sjjecimen was obtained

by Lieut. Case on the coast of Patagonia at a depth of 50 fathoms,

and was only 1-1^ line in length; the length of the largest individual

collected by Dr. Co[)pinger is 5 lines. It was previously unrepresented

in the British-Museum collection.

ACANTHOCYCLUS GAYI.

Acanf.hocyclus gayi, M.-Edw. & Lucas, in d'Orbigny's Voy. Amer.

merid. vi. V,\\ p. SO, pi. xv. fig. 1 (1843); Nicolet in iGay's Hist. Chile,

Zool. iii. Cr. p. 1/6 (1849) : Dana, Cr. U.S. Expl. Exp. xiii. p. 295,

pi. xviii. fig. 4 (1852); Heller, Reise der Novara, Crust, p. 70 (1865);

Cunningham, /. c. p. 494 (1871).

1 Plagusetes elatus. Heller, Verb. zool. -hot. Gesellsch. Wien, xii.

p. 522 (1862).

A single male individual is in the collection, obtained on the beach

at Isthmus Bay, in the Straits of Magellan. It has long been known
as inhabiting the Chilian seas, and was taken by Dr. Cunningham
plentifully at Lota.

Leptograpstjs variegatus.

Cancer variegatus, Fabr. Ent. Syst. ii. p 450 (1/93).

Grapsus variegatus, Latr. Hist. Crust, et Ins. vi. p. 71 (1803) ;

M.-Edwards, Hist. Nat. Crust, ii. p. 87 (1837); Nicolet in Gay's

Hist, de Chile, iii. p. 167 (1849); Miers, Cat. New-Zeal. Crust,

p. 36 (1876).
Grapsus personatus, Lam. Hist. Anim. sans Yert. v. p. 249 (1818).

Grapsus strigilatus. White, in Gray's Zool. Miscell. p. 78 (1842).

Grapsus planifrons, Dana, Proc. Ac. Nat. Sci. Phil. p. 249 (1 851);

U.S. Expl. Exp. xiii. Cr. i. p. 338, pi. xxi. fig. 3(1852) ; Cunning-
ham, /. c. p. 493 (1871).

Leptograpaus gayi, M.-Edwards, Ann. Sci. Nat. ser. 3, Zool. xx.

p. 172(18.53).

Two females were obtained on the shore at the island of St.

Ambrose, in the South Pacific. This locality is of interest, as never

having been previously visited by the carcinological collector. This

species, however, is known to range from the Australian to the

Chilian seas.

Chasmognathus granulatus.

Chasmagnathvs graniilatus, Dana, Pr. Ac. Nat. Sci. Phil. p. 251

(1851) ; U.S. Expl. Exp. xiii. Cr. i. p. 364, pi. xxiii. fig. 6 (1852);

M.-Edw. Ann. Sci. Nat. ser. 3, Zool. xx. p. 200 (1853).

Helice granulata. Smith, Tran?. Conn. Acad. ii. p. 37 (1869).

Three examples (males), in somewhat mutilated condition, were

collected at Rat Island, Monte Video. Dana's specimens were from

Rio de Janeiro ; from which locality are specimens in the British-

Museum collection, from the Smithsonian Institution. Professor

Smith (/. c) gives Rio Grande as a locality for the species.
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SeSARMA ANGUSTIPES'f

Sesarma angustipes, Dana, U.S. Explor. Exped. xiii. Cr. i. p. 358,
pi. xxi). fig. 7 (J 852) ? ; Cunningham, Trans. Linn. Soc. Zool. xxvii.

p. 493 (1871); Smith, Trans. Conn. Ac. ii. p. 37 (1869); nee

Stimpson, Ann. Lye. Nat. Hist. New York, vii. p. ti6 (1858).

To this species I refer, with considerable hesitation, a male
example collected at Rat Island, Monte Video, with Chasmognathus
fffanu/afns. It is certainly not identical with specimens received

from the Smithsonian Institution, from Florida and the Tortugas,

under the name of S. angustipes (probably so named by Dr. Stimp-
son); but it appears to agree more nearly in the distinctly granulated

carapace and hand and mobile finger of the anterior legs with Dana's
description than do these specimens. In these latter the hand and
fingers are nearly smooth, and the carapace is more convex toward
the antero-lateral angles. If the Floridan species be not the true

iS. angustipes, Dana, it may be designated i^. stimpsonii.

Dana gives merely South America as the habitat of 5. angustipes.

Prof. S. I. Smith has pointed out that there can be little doubt
that Dana's specimens were collected at Rio de Janeiro ; a specimen
from this locality is also referred to this species by Dr. Cunningham,
which I have examined and find to be identical with the Monte-
Videan example. They come nearer to S. cinerea, Bosc (of which
the Museum also possesses specimens from the Smithsonian Insti-

tution, from Carolina), being only distinguished by the more convex
and distinctly granulated carapace and strongly granulated hands.

Halicarcinus planatus.

Cancer planatus, Fabr. Ent. Syst. ii. p. 446 (1793).
Halicarcinusplanatus. White, Ann. & Mag. Nat. Hist xviii. p. 178,

pi. ii. fig. 1 (1846); Cunningham, Trans. Linn. Soc. Zool. xxvii.

p. 492 (1871) ; Miers, Phil. Trans, clxviii. p. 201 (1879), ubi synon.

This widely spread inhabitant of the Antarctic region is very

common in the Straits of Magellan, where its occurrence at many
localities was noted by Dr. Cunningham. Dr. Coppinger's specimens
were from Elizabeth Island, 6 fathoms, on a sandy bottom (two females);

Sandy Point, 9-10 fathoms (one female); Cockle Cove, 2-32 fathoms,
on a muddy bottom (one female) ; Trinidad Channel, 4 fathoms, on
a bottom of fine sand (one male and one young).

Pinnixa transversalis.

Pinnotheres transversalis, M.-Edw. & Lucas, in d'Orbigny's Voy.
Ame'r. merid. Cr. p. 23, pi. x. fig. 3 (1843); Gay, Hist, de Chile,

Zool. iii. Cr. p. 156 (1849) ; Cunningham, Trans.' Linn. Soc. Zool.
xxvii. p. 492 (1871)?

Pinnixa transversalis, M.-Edw. Ann. Sci. Nat. ser. 3, Zool. p. 220
(185.3).

A male of rather small size is in the collection from Coquimbo.
This example agrees exactly with the description of M.-Edw. and
Lucas in possessing small and tomentose chelipedes, a transverse



1881.] THE SURVEY OF H. M.S. 'alert.' 71

raised line on the posterior part of the carapace, and in the greatly
dilated seniicirciilar terminal joint of the postabdomen. Larger
specimens from Sandy Point, named P. transversalis by Dr. Cun-
ningjiam, differ in the obsolescence of the transverse raised line on
the carapace, the considerably dilated chelipedes with denticulate
dactyli, and the smaller, more transverse terminal joints of the post-
abdomen, and seem to be more nearly allied to P.faba.
The differences may be due to age, or may be of specific value.

Hepatus chilensis.

Hepatvs chiliensis, M.-Edw. Hist. Nat. Crust, ii. p. 117 (1837).
Hepatus chilensis, M.-Edw. & Lucas, in d'Orbigny's Voy. Amer.

merid. vi. part i. Cr. p. 28, pi. xiv. fig. 1 (1843) ; Nicolet, in Gay's
Hist, de Chile, Zool. iii. Cr. p. 174 (1849) ; Dana, U.S. Expl. Exp.
xiii. Cr. i. p. 395, pi. xxv. fig. 3 (1852); Kinahan, Journ. Roy.
Dublin Soc. i. p. 345 (1858); Heller, Reise der Novara, Cr. p. 70
(1865); Cunningham, /. c. p. 493 (1871); Miers, Proc. Zool. Soc.

p. 656 (1877).

Four males were collected at Coquimbo, at a depth of 4 fathoms,
on a sandy bottom. The coloration in all is of the normal type.

Platymera gaudichaudi.

Platymera yaudichaudii, M.-Edw. Hist. Nat. Cr. ii. p. 108 (1837) ;

M.-Edw. & Lucas, in d'Orbignv'sVov. Amer. merid. Cr. p. 28, pi. xiii.

fig. 1 (1843); Gay, Hist, de Chile,- Zool. iii. Cr. p. 172 (1849).

A young male was obtained at Coquimbo, length about 5 hues,

breadth (exclusive of lateral sphies) about 7 lines. This example
differs from an adult male from Chili in the British-Museum col-

lection, in the form of the carapace, which in the young male is

much narrower in proportion to its length.

LlTHODES ANTARCTICUS.

Lithodes anfarcticus, Jacq. & Lucas, Voy. Pole Sud, Zool. iii.

Cr. p. 90, pi. vii. fig. 1 and pi. viii. fig. 9 (1855) ; Nicolet, in Gay's
Hist. Chile, Zool. iii. Cr. p. 182 (1849)'; Dana, Cr. U.S. Expl. Exp.
xiii. p. 427, pi. xxvi. fig. 15 (1852); Cunningham, /. c. p. 494 (1871).

Two male examples of rather small size were collected—one from
Puerto Bueno iu 4 fathoms, and the other from Neesham Cove,
Trinidad Channel, iiv shallow water ; another and larger individual

is from x\lert Bay, on the west coast of Patagonia. Dana records
this species from Fuegia, and Gay from Chiloe.

Paralomis verrucosus.

Lithodes verrucosus, Dana, U.S. Expl. Exp. xiii. Cr. i. p. 428,
pi. xvi. fig. 16 (1852); Cunningham, /. e. p. 494 (1871).

Paralomis verrucosus, Stimpsou, Proc. Ac. Nat. Sci. Phil. p. 231

(1858).

Four male individuals were collected at Puerto Bueno, at a depth

' The figure ia the Atlas of the ' Voyage au Pole Sud ' was publisheil before

the description in Gay'a work.
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of 4 fathoms, amid rock and kelp, and another at Trinidad Channel.

Dana records it from Fuegia ; and Dr. Cunningham met with it in

great numbers at the Tyssen Islands, Falkland Sound, and in the

eastern portion of the Straits of Magellan.

The rostrum terminates in a spine, behind and above which are

two smaller spines.

In the Paralomisgranulosus {Lithodes granulosus, Jacq. & Lucas)

the rostrum is described as very short, obliquely truncated, distinctly

curved downwards towards the base, and surmounted by three spini-

form tuberculated teeth ; in other respects it closely resembles this

species, and, like it, inhabits the Straits of Magellan. Has the

rostrum been broken off in the specimen described 1

In a very young example from the Antarctic seas, in the British-

Museum collection, the granulated and wart-like turbereles of the

carapace are closely crowded together, so that none of the smooth
under surface is visible, and the spines of the legs are much smaller.

EUPAGTJRUS COMPTTJS.

Pagurus cojw^^ms. White, Proc. Zool. Soc. p. 122 (1847); id.

Ann. & Mag. Nat. Hist. (ser. 2) i. p. 224 (1848).
Eupagurus comptus, Stimpson, Proc. Ac. Nat. Sci. Phil. p. 237

(1858); Miers, Zool. Erebus & Terr., Cr. p. .S, pi. ii. figs. 5, 5 a

(1874).
Pagurus forceps, Cunningham, I. c. p. 495 (1871), nee Edwards.

To this species I refer nine specimens collected by Dr. Coppinger

at Sandy Point in 7-10 fathoms, inhabiting shells of the genera

Euthria, Natica, and Trophon ; also a specimen collected at Cockle

Cove, on a muddy bottom, depth 2-32 fathoms ; one from Puerto

Bueno, at 4 fathoms ; four obtained at Portland Bay on a hard

sandy bottom, depth 10 fathoms ; and a young specimen obtained

at Port Rosario in 2-30 fathoms. These are the same species as

the individuals collected by Dr. Cunningham at Possession Bay and

Port Otway, in the Museum collection, and referred by him to P.

forceps. E. forceps, however, appears to be distinguished by the

much shorter, broader, larger hand, and the much shorter and less

slender fingers of the left anterior leg. White's typical specimen of

E. comptus was collected at the Falkland Islands.

Two varieties occur of this species. The typical form is readily dis-

tinguished by the form of the hand of the right anterior leg, which

(with the fingers closed) is of an ovate shape, narrower distally, finely

granulated externally, with a prominent granulated ridge on the

upper surface of the palm, and the ridges on its outer surface very

indistinct ; the arm has a granulo-spinulous line on its upper margin ;

the smaller hand is somewhat trigonous, with the fingers scarcely

longer than the palm ; and the second and third legs are annulated with

red. To it belong, besides White's typical specimen, the one collected

by Dr. Coppinger at Puerto Bueno and one of those obtained by
Dr. Cunningham at Possession Bay. In the other, and apparently

commoner variety, the larger hand is shorter, of a much more oblong-

OTfate form, the granulous ridges on the outer surface of the palm
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are more distinct, and its lower margin is distinctly granulated. This
variety may be designated Eupayurus comptus, var. latimanus.

MuNIDA GREGARIA.

Galathea yregaria, Fabr. Ent. Syst. ii. p. 473(1793).
Grimothea greyaria, Leach, Diet. Sci. Nat. xviii. p. 50 (1820);

M.-Edw. Hist. Nat. Crust, ii. p. 277 (1837); id. in Cuv. R. A.
(ed. 3), Atlas, pi. xlvii. fig. 2 ; Dana, Cr. U.S. E.xpl. Exp. p. 483,
pi. xxxi. fig. 1 (1852); Cunningham, Trans. Linn. Soc. Zool. xxvii.

p. 496 (1871).

Munida subrugosa, Dana, I.e. p. 479, pi. xxx. fig. 7 (1852);
Miers, Zool. Erebus and Terror, Cr. p. 3, pi. iii. fig. 2 (1874); id.

Cat. New-Zeal. Crust, p. 68 (1876).

Galathea subruyosa, Cunningham, /. c. p. 495 (1871).

\\\ the 'Catalogue of New-Zealand Crustacea,' I adduced certain

reasons for believing that the Munida subrugosa of White and or

Dr. Cunningham is nothing but the mature state of the long-known
and exceedingly common Patagonian species Grimothea gregaria,

Fabricins. There is considerable variation between younger and
older individuals in the length of the external maxillipedes, spines of

the antero-lateral angles of the carapace, and of the anterior legs. In
the typical specimens of M. subrugosa from the Auckland Islands the

rostrum is relatively longer and the antero-lateral marginal spines

somewhat less numerous (7-8) than in the Patagonian form ; but

the Museum has received adult sjiecimens from New Zealand which
agree in all respects with examples from the Magellan Straits. I

was formerly inclined to think that the specimens referred by Dana
to M. subruyosa belonged to a distinct species ; but the larger series

of specimens now before me would seem to show that I was wrong
in that conclusion.

The examples collected by Dr. Coppinger are from Sandy Point

(seven females and one male), depth 7-10 fathoms, bottom sand and
dead acorn-shells ; Cockle Cove, 2-32 fathoms, bottom mud (male,

female, and young); Trinidad Channel, 4 fathoms (four males), bottom
sandy (in this locality it was seen in great shoals).

The males are generally of smaller size than the females.

Callianassa uncinata.

Callianassa uncinata, M.-Edwards, Hist. Nat. Crust, ii. p. 310,

pi. XXV. bis, fig. 1 (1837) ; Gay, Hist, de Chile, iii. p. 208 (1849);
A. M.-Edw. Ann. Sci. Nat. (ser. 4) xiv. p. .301, pi. xvi. fig. 1(1860);

id. N. Archiv. Mus. Hist. Nat. vi. p. F3 (1870) ; Cunningham, /. c.

p. 494 (1871).

A single specimen, obtained at Talcahuano.

Alpheus (Bet^us) scabrodigitus,

Betceus scabrodigitus, Dana, Cr. U.S. Explor. Exped. xiii. p. 560,

pi. XXV. fig. 12 (1852); Cunningham, /. c. p. 496 (1871).

A male which I refer to this species was collected at Portland

Bay at a depth of 10 fathoms ; another male and a female, plentifully
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laden with ova in an advanced stage, in Trinidad Channel : and an

adult male and female at Borja Bay, in 14 fatlioms.

In these specimens the larger hand is somewhat slenderer and the

fingers less incurved than in Dana's figure; and it is worthy of note

that the hand is nearly as much developed and the tubercles of the

fingers are as large in the female as in the examples I believe to be

males.

The specimens referred to A. scabrodigitus by Dr. Cunningham

differ even more markedly from Dana's figure in the niucli longer,

slenderer hand and the entire absence of tubercles on the inner

margins of the fingers, and, it is very possible, may belong to a

distinct species; they are, moreover, of much larger size.

Alpheus, sp.

A specimen of an Alpheus was obtained at Portland Bay, at a

depth of 10 fathoms, on a bottom of hard sand, which I will not

regard as the type of a distinct species, on account of its small size.

It appears to belong to the same section of the genus and to be

nearly allied to A. euchirus, Dana. Like it, the orbits are spinuhferous,

and the upper and lower margins of the larger hand are notched;

the smaller hand is also notched on its upper and lower margins,

and the dactylus is flattened, ovate, and clothed with long hairs;

there is a spine at the distal end of the third (but not the second)

joint of the third and fourth pairs of legs.

Pandalus paucidens, sp. n. (Plate VII. figs. 6, 7.)

Carapace with a prominent antennal and a very small pterygo-

stomian spine. Rostrum slender, slightly longer than the antennal

scale, about -l-toothed ; four of the dorsal teeth are on the carapace

in a median series ; the distal end of the rostrum is directed upward,

and is without teeth on its upper margin. Antennules considerably

longer than the rostrum. The postabdomen is strongly geniculated

beyond the third segment, which is unarmed on its dorsal surface.

The terminal segment in one specimen is broader, and its apex is

imperfect ; in the other it is very narrow and elongated, reaching

nearly to the end of the slender and narrow uropoda, and is tipped

with four cilia at its extremity. The outer maxillipedes (in the larger

individual) are robust, and reach (when thrown forward) slightly

beyond the antennal scale ; their terminal joints are slightly hairy.

The styliform terminal joints of the first legs are very slender and

acute. The rami of the uropoda are margined with long ciliae, and are

rounded at their distal ends ; the outer ramus is rather the broader,

with the sides parallel, the inner has the sides slightly convergent

to the apex. Length of larger specimen to end of rostrum rather

more than H inch.

Two individuals, apparently males, were collected:—one at Tom
Bay, on a bottom of rock, kelp, and mnd ; the other in Trinidad

Cliannel, in 30 fathoms, on a sandy bottom.

This species is principally distinguished by the small number of

teeth arming the margins of the rostrum. In the P. pubescentulus.
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Dana, from the Straits of Da Fuca, Oregon, the rostrum is y-toothed,

and in the P. danm of Stimpson from Puget Sound, California,

-^ 3-toothed; in Pandalusfranciscorum, Kingsley, also a Californian

species, -j5y- 2-3-toothed, and in P. gurneyi, Stimpson, ?^-toothed.

In most of the species of the genus the teeth are much more nume-
rous. In one species, however, the P. leptorhynchus of Stimpson
(tlie only one, so far as I am aware, besides P. paucidens, described
from the Southern hemisphere) the rostrum is only ^^-toothed ; its

habitat is Port Jackson, in Australia.

Stomatopoda.
Squilla gracilipes, sp. n. (Plate VII. fig. 8.)

I designate by the above name a specimen (young male) from
the west coast of Patagonia, which is allied in nearly all its characters
to Squilla armata, but is distinguished by the more numerous spines
of the dactyli of the raptorial limbs (which are ten in number), the
obsolescence of the median and submediaii and faint definition of the
lateral carinse of the first to sixth postabdomhial segments, and the
form of the terminal segment, which is as long as broad, smooth on
its upper surface, with the median carina less distinctly marked, and
with about 26 denticles between the submedian marginal spines
and al)out 18 on each side between these and the first lateral spines.
The outer spine of the distal prolongation of the base of the uropoda
is relatively much shorter than in S. armata. Length 3^ inches.

PsEUDOSaUILLA LESSONIl.

Squilla cerisii, Guerin, Voy. Coquille, Crust, p. 40, pi. iv. fio-. i

(1830), 5. lessonii on plate.

Squilla spinifrons, Owen, Proc. Zool. Soc. p. 6 (1832).
Squilla lessonii, M. -Edwards, Hist. Nat. Cr. ii. p. 527 (1837);

White. List Crust. Brit. Mus. p. 84 (1847).
Squilla monoceros, M. -Edwards, Hist. Nat. Crust, ii. p. 526

(1837) ; Gay, Hist. Chile, Zool. iii. Cr. p. 224 (1849).
Pseudosqtiilla lessonii, Dana, Cr. U.S. Expl, Exp. xiii. i. p. 622

(1852) ; Miers, Ann. & Mag. Nat. Hist. (ser. 5) v. p. 113 (1880).
Pseudosquilla marmorata, Lockington, Pr. Cal. Ac. Sci. p. 33

(1877).

A male and female were collected at Coquimbo.

Anisopoda.
Arcturus coppiNGERi, sp. n. (Plate VII. fig. 9.)

The body is robust, and broadest at the fourth thoracic segment,
and is everywhere covered with close-set granules. Head with the
anterior margin deeply excavated. The median portion of each of
the thoracic segments is elevated, and forms a transverse ridge ex-

tending to the lateral margins of the segment ; the ridge so formed
is narrowest in the middle, but at the lateral margins covers nearly the
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whole surface of the segments. The first and the second postabdomuial

segments are similarly ridged, but firmly united together ; the ter-

minal portion (formed of the coalescent remaining segments) is ovoid,

more closely and distinctly granulated than the rest of the body,

and terminates in two acute spines. The eyes are placed in the

lateral margins of the head. Antennules very small. Antennae a

little longer than the body, with the last two joints of the peduncle

about equal ; flagellum short, 9-jointed, the first joint as long as the

three following. The inferior margins of the last three joints of the

first to fourth pairs of legs (which increase successively in length)

are clothed with long close hairs. The dactyli of the fiftli to seventh

legs are strong and slightly arcuated. The operculiform posterior

pair of postabdominal appendages are granulated on their outer

surface. Length 1 inch (exclusive of antennse).

A single female was obtained, at a depth of 30 fathoms, in Trinidad

Channel, on a sandy bottom.

This beautiful species is at once distinguished by the strongly

granulated body and the spines of the last postabdominal segment.

On account of the extreme brevity of the fourth segment of the

body, it would be placed in the subgenus Leachia were the character

valid even as a specific distinction ; but the Rev. T. E. R. Stebbing

(Ann. & Mag. Nat. Hist. ser. 4, xv. p. 187, 1875) has pointed

out that in the case of Arcturus lineatus this segment, which is

elongated in the adult, is shorter in the young individual ; there

can be no doubt therefore that Arcturus aud Leachia must be

united.

Serolis scythei.

Serolis scythei, Liitken, Natnrhist. Vidensk. Medelelser, p. 98,

pi. i. A. figs. 12, 13 (1858) ; Grube, Arch, f Naturg. xli. pp. 209,

220, pi. V. fig. 1. pi. vi. fig. I (1875).

Two males were obtained in Trinidad Channel, Straits of Magellan,

at 30 fathoms ; and an adult female with ova, together with eight

smaller individuals, in 4 fathoms, at the same locality.

It is very nearlj' allied to S. paradoxa, Fabr. {S.fabricii, Leach),

which I have regarded as identical with S. orbignyana, M.-Edwards,
and which is very common at the Magellan Straits and Falklands—

•

but appears to be constantly distinguished by the much greater

length of the coxeb, which in the second postabdominal segment

reach nearly to the end of the terminal segment.

ISOPODA.
Idotea annulata ?

Ildotea annulata, Dana, Crust. U.S. Explor. Exped. xiv. p. 701,
pi. xlvi. fig. 3 (1853) ; Cunningham, l. c. p. 499 (1871).

To this species I refer, with some hesitation, four specimens col-

lected at Port Henry. They are of a uniform chestnut-brown
colour ; the anterior margin of the head is straight or very slightly

excavated ; the eyes are rather prominent, and situated on the sides



1881.] THE SURVEV OF H. M.S. 'alert.' "n

of the head ; the flagellum of the antennae is 7-jointed, the last two
joints being httle smaller than the preceding, and the terminal seg-
ment regularly rounded at its distal end. Dana's specimens were
obtained in the Antarctic seas south of Australia.

Idotea argentea, Dana, which is apparently distinguished by its

colour and the form of the last two joints of the anteunee, is never-
theless very nearly allied to this species.

Styloniscus magellanicus.

Styloniscus magellanicus, Dana, U.S. Expl. Exp. xiv. Cr. ii.

p. /36, pi. xlviii. fig. 7 (1852).

One example of this curious little land Isopod was obtained on
shore at Trinidad Channel, one at Port Henry, one from Cockle
Cove, and one from the midden-heap of a Fuegian hut in Tom Bay.

LiRONECA NOV^-ZEALANDI.E.

Lironeca nova-zealandice. White, List Cr. Brit. Mus. p. lOG
(1847) descript. nulla ; Miers, Ann. & Mag. Nat. Hist. (ser. 4) xvii.

p. 227 1876) ; id. Cat. New.-Zeal Crust, p. 10(i, pi. iii. fig. 2

(1876).

A female specimen was found attached to the mouth of a fish in

Portland Bay, Straits of Magellan. Hence it is probable that this

species, like so many of the New-Zealand fauna, ranges throughout
the Antarctic region.

L. noves-zealandice is nearly allied to L. lata, Dana, from the
Sandwich Islands, but is distinguished by its less prominent head,
which is more deeply encased in tiie first segment of the body, and
by the shorter rami of the uropoda, which are nearly equal in size to

one another, and more acute than in L. lata.

iEcA PUNCTULATA, sp. n. (Plate VII. figs. 10-12.)

Body convex, closely punctulated
; posterior margins of the seg-

ments of the thorax and of the postabdomen clothed with scattered
hairs. Head transverse ; the coxal joints or so-called epimera of
the second to sixth thoracic legs with the postero-Iateral angles
acute, but not prolonged backward, and with the margins slightly

hairy. Postabdominal segments (the terminal excepted) very short

;

terminal segment somewhat hairy, smooth and unarmed, narrowing
posteriorly, and rouuded at its distal extremity. Eyes (when viewed
from above) oblong, and extending along the lateral margins of the
head, but not along the anterior margin. Antennules short, reaching
to the postero-Iateral angles of the head, with the first and second
joints considerably dilated. Antennae short, scarcely reaching to

the postero-Iateral angles of the first thoracic segment ; flagellum 18 -

20-jointed. Penultimate joint of the first three pairs of thoracic limbs
without any process ; dactyli strongly curved and acute. Rami of
the uropoda unequal ; the inner largest at its distal end and trun-
cated, the outer narrow-ovate and rounded. Length about 1 inch
2 lines.
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A single specimen was found attached to the fins of a mullet-like

fish in Wolsey Sound, in the Straits of Magiellan.

This species externally somewhat resembles Pterelas magnificus,

Dana, but is destitute of the hatchet-hke process on the penultimate

joint of the first three pairs of legs.

JEga belUceps, Stimpson, a Californian species, is distinguished

by its more pointed head, and by having only five distinguishable

postabdominal segments ; it is somewhat insufficiently characterized.

^ga novcB-zealandicE, Dana, is very briefly characterized, but is

distinguished by the much longer antennce, which in ^ga jmnctulata

are not longer than the breadth of the head. The two American

species described by Lockington as jEya harfordi and Mga alas-

kensis do not, I believe, belong to this genus ; the former is probably

a species of Cirolana.

CoRALLANA ACUTiCAUDA, sp. n. (Plate VII. fig. 13.)

Body convex, segments punctulated ; the last two thoracic seg-

ments and the postabdornen hairy. Head transverse ; produced

anteriorly into a small median rostriform lobe that projects between

the bases of the antennules. Segments of the body subequal and

rounded, and not produced at the postero-lateral angles ; first seg-

ment with its antero-lateral angles rounded and somewhat produced

anteriorly beneath the lateral margins of the head. Five segments

of the postabdornen are exposed (but scarcely distinguishable, on

account of the pubescence with which they are covered) ; the third

segment is produced on each side into a truncated and emarginate

postero-lateral lobe ; the terminal segment is rather small, triangu-

late, covered above with short, dense, close pubescence, but with a

smooth, naked, longitudinal median line. Eyes large, black, distinctly

faceted, and situate on the sides of the head. Antennules contiguous

at base, their basal joints considerably enlarged posteriorly (but not

anteriorly produced beyond the plane of the head), inserted into

semicircular cavities in the anterior margin of the head ; the follow-

ing joint slender; flagellum short, not reaching to the posterior

margin of the head. Antennae not in contact at their bases (which

are concealed beneath the enlarged basal joints of the antennules),

with the first three joints short, the fourth and fifth subequal, longer

and slender ; flagellum reaching to the posterior margin of the third

segment of the body. The coxae of the second and third legs are small

and rounded posteriorly, those of the following legs larger, with the

postero-lateral angles acute. The rami of the uropoda spring from

a broad base (which is produced at its distal and internal angle into

a strong acute lobe) ; the outer ramus is slender and acute, the inner

broad but uarrowing to an acute apex ; both are ciliated on the mar-

gins. Length 7 lines.

Thesingleexample(afemale)was dredged amid coral in 35 fathoms,

on the Hotspur Bank (S. Atlantic) in lat. 17° 32' S., long. 35°

45' W.
This species is distinguished from the various oriental forms enu-

merated by Schiodte and Meinert, Nat. Tidskr. 3 R. pp. 286, 299
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(1879), by the form of the terminal segment, which is acute at its

distal end, and the greatly dilated basal joints of the antennules;
the outer ramus of the uropoda is not larger than the inner; the
frontal interantennulary process is obsolete.

Sph^roma gigas.

Spharoma gigas. Leach. Diet. Sci. Nat. xii. p. 346 (1818) ; M.-
Edwards, Hist. Nat. Cr. iii. p. 205 (1840) ; Miers, Cat. New-Zeal.
Crust, p. 110 (1876).

Several specimens, all of small size, of this species, which is very
common in the Straits of Magellan and at the Falkland Islands, and
also occurs at the Auckland Islands and New Zealand, were collected

by Dr. Coppinger at Elizabeth Island (6 fms.) Sandy Point (9-10 fms,)
on a sandy bottom, and an adult male at Silly Bay.

Dynamene darwinii.

Cymodocen darwinii, Cunningham, I. c. p. 499, pi. lix. fig. 1

Two examples were obtained by Dr. Coppinger at Elizabeth
Island (6 fathoms), on a sandy bottom. It appears to be rare, as Dr.
Cunningham met with it only on the north coast of Eastern Fuegia and
in very small numbers. An adult example collected by Dr. Cun-
ningham, and preserved in the Museum collection, is a' male. The
larger of the two obtained by Dr. Coppinger at Elizabeth Island is

apparently a female, and is of a bright rose-colour. In a small
example from Borja Bay (14 fathoms) the tubercle on the dorsal sur-

face of the terminal segment is less developed and the lateral lobes

of the fifth thoracic segment scarcely thickened.

CiRRIPE D lA.

Balanus L^VIS.

Balanns /avis, Brugui^re, Encycl. Meth. pi. clxiv. fig. 1 (1789);
Darwin, Monog. Cirripedia, Balanidse, p. 227, pi. iv. fig. 2 (18.54),
ubi sytion.

Several clusters of this species, which is very common and abundant
in the Magellan Straits, were collected at Sandy Point, at a depth of

7 fathoms, adhering to shells &c. All are of the typical variety.

Its range, according to Darwin, extends northward to Chili, Peru,
and California'.

1 Besides the species enumerated above, there are in the collection four small
specimens of a species of Aniphipoda, allied in many of its characters to Orcho-
mcne, obtained at Elizabeth Island in 6 fathoms, and four specimens of a
Caligiis (not the C. chcemichfhys, Cminingharn) taken from a sea-water fish at
Puerto Bueno, in rather bad condition, which I do not venture to describe ; also,

among the surface-dredgings made at various localities in the North and South
Atlantic, larval stages of several species of Decapoda and Stomatopoda and a
few species of oceanic Oopepoda.
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VII. COLEOPTERA.

By Chas. O. Waterhouse.

Carabid^.

1. Carabus suTURALis, Fabr. Syst. El. i. p. 238.

Four specimens ft-om Neesham Cove, Cockle Cove, Elizabeth

Island, and Svcallow Bay.

2. Brachyccelia concolor, sp. n.

Cyaneo-nigra , subtus nigra, IcEvis, nitida ; antcnnis pedibusque

jnceonigris ; elytris striatis, striisfere IcEvibus. Long. 8| mill.,

lat. 4 mill.

Very close to B. virescens, G. R. Waterb., but smaller, darker in

colour, and with the antennse and legs nearly black. Thorax

nearly of the same form, transverse, gently arcuate at the sides, but

with the posterior angles very slightly turned outwards and slightly

acute. The elytra are a little more ovate ; i. e. the broadest part is

rather further from the apex than in B. virescens ; each elytron has

nine striae, the five dorsal ones moderately strongly impressed and ex-

tending nearly to the apex, with no proper punctuation, the interstices

slightly convex, especially the fifth ; the sixth and seventh striae are

less distinct, and the eighth is only visible posteriorly ; the ninth is

very distinct and has a series of distinct punctures. The prosteruum

has a well-marked lanceolate impression between the coxae, very similar

to that in B. virescens. The median impressed line on the thorax

is shorter than in the specimens of J3. virescens, rather broader in

front, and terminating rather abruptly some way from the anterior

margin. The anterior and intermediate tarsi are dilated in the same

way as in B. virescens.

A single male example taken at Puerto Bueno.

3. Cascellius GRAVESii, Curtis, Traus Linn, Soc. xviii. p. 183,

pi. 15. f. B.

Cascellius nitidus, G. R. Waterh. Ann. & Mag. N. Hist. vi.

1841, p. 2.55.

A careful examination of the type specimens of Cascellius gravesii,

Curtis, and C. nitidus, Waterh., has convinced me that they are

varieties of the same species. The striae of the elytra vary very

much, being sometimes almost effaced, and sometimes broken up

into well-marked elongate impressions. It was this last form which

my father considered the true C. gravesii, and from which he sepa-

rated C. nitidus as distinct. The type specimen of C. gravesii, how-

ever, has the striae lightly impressed. The series of specimens in

the British Museum show the intermediate forms.

Dr. Coppinger took a single specimen at Puerto Bueno*.

' It may be well to note here that Cascellius kingii, Curtis, I. c. p. 183,

pi. XV. f . A (omitted from Gemminger and v. Harold's Catalogue of Coleoptera),

'

is the same as Feronia {Creobius) eydouxii, Gu6rin, Mag. Zool. 1838, p. 4,

t. 225. f. 2. Hope's paper was read on May 1st, 1838.
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4. Antarctia glauca, Blanch. Voy. Pole Sud, iv. p. 39, t. 3.

f. 4.

Three specimens which, from description, appear to be referable to

this species. Thej were taken at Sandy Point on January 8th, 187!).

Dytiscid^e.

5. Rhantus darwinii, Babington, Trans. Eut. Soc. iii. 1841,

p. 8.

A single female example which I refer with some doubt to this

species. It is a trifle more parallel than the type specimen ; and the

thorax is rather more dull. It was taken at Isthmus Bay.

6. Rhantus mixtus, sp. n.

Ater ; clypeo capiteque antice piceo-Jlavis ; ihorace piceo-flavo,

maryiiie antico punctato, basi medio nigra ; ehjtris politis, piceo-

nigris, crehre seriatim piceo-jiavo guttatis ; antennis, palpis, pedi-

bus prostertioque piceis. Long. Oj lin.

<S . Very close to R. varius, Fabr. (Ent. Syst. i. p. 195), but

larger, darker in colour than that species usually is, and a little less

regularly elliptical. Head finely coriaceous, with an impressed line

within each eye. Thorax shining, a little wrinkled at the sides,

with an imperfect impressed median line ; the middle portion of the

anterior margin is distinctly punctured, and this part is also

blackish ; the base is narrowly margined with black, the black is

more suffused in the middle ; the posterior angles are a trifle greater

than a right angle. Elytra very shining, nearly black, with closely

placed lines of small yellowish spots as in R. varius, but not so con-
spicuous ; the margins are yellow ; the extreme apex (which is

obliquely truncate) is margined with black ; there is a line of rather

close distinct punctures not far from the suture; and there is a second
very irregular line of similar punctures extending from within the

shoulder to near the apex. The whole of the underside is black,

except the front part of the prosternum and the sternal process.

The apical segment of the abdomen is densely longitudinally strigose,

the striae reach the base of the segment in the middle but not at the

sides. The legs are pitchy, the posterior tarsi being darker ; the

intermediate femora and tibiae are closely and rather roughly punc-
tured, more closely and more distinctly than in R. varius.

Four male examples, marked "Tom Bay, April 22, 1879."

LuCANID^.

7. Sclerostomus femoralis, Gueriu, Rev. Zool. 1839, p. 303.

A single male example taken at Sandy Point.

Melolonthid.e.

8. Sericoides glacialis, Fabr. Syst. Ent. p. 35.

Sericoides reichei, Guerin, Rev. Zool. 1839, p. 301.

An imperfect specimen found at Skyring Water. It agrees well

Proc. Zool. Soc— 1881, No. VI. (i
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with the Fabrician type of Melolontha glacialis now in the British

Museum from the Banksian Collection.

9. LiSTRONYX TESTACEUS, Fabr. Syst. Ent. p. 35.

Melolontha testacea, Fabr. /. c, $ .

Listronyx nigriceps, Gueiin, Rev. Zool. 1839, p. 302, S

.

A male example from Sandy Point. It agrees perfectly with

Guerin's type specimen of Listronyx nigriceps now in the British-

Museum collection, which is undoubtedly the male of Melolontha

testacea, Fabr., the type of which is also in the Museum.

10. Cyphon PATAGONiCA, Curtis, Trans. Linn. Soc. xviii. p. 199.

The single specimen found at Sandy Point by Dr. Coppinger dif-

fers from Curtis's type in being uniform in colour, without the

fuscous mark on the thorax ; it is, however, undoutebdly the same

species.

1 1

.

Photintjs, sp.

A single example taken at Tom Bay. I am unable to determine

the species ; it is broader than P. obscurus, Fabr., from Terra del

Fuego, which it resembles in colour, and is more like P. coruscus,

Linn.

Tenebrionid.e.

12. Emalodera obesa, Guerin, Rev. Zool. 1841, p. 215.

A single specimen, marked "Elizabeth Island, Jan. 1879."

CuRCULIONIDiE.

13. Cylindrorrhinxjs angulatus, Guerin, Rev. Zool. 1841,

p. 217.

Two specimens from Elizabeth Island, Jan. 6, 1879.

14. LoPHOTus nodipennis, Hope, Trans. Ent. Soc. i. p. 15,

pi. i. f. 5.

One specimen only, found at Port Gallant, " on board."

Cerambycid^.

15. Callisphyris schythei, Phihppi, Stet. Zeit. 1864, p. 380.

The specimen brought by Dr. Coppinger agrees very well with the

description of this species. Another specimen was received almost

simultaneously at the Museum from Peru.

VIII. LEPIDOPTERA, ORTHOPTERA and HEMIPTERA.

By A. G. Butler.

A. Lepidoptera.
Of the nine species of Lepidoptera obtained by Dr. Coppinger,

two appear to be new to science ; and four others may be new, but

are too much worn for identification ; of the remaining three, one has

previously been recorded from the Straits, and two from Chili.
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Nymphalid^.

1. Argynnis cytheris, Drury.

Two pairs taken in Elizabeth Island in January 1879. The males
agree well with Drury's figure and with Reed's figure of A. anna
(Blanchard) ; one of the females also agrees very fairly with
Blanciiard's figure of A. lathonioides. The allied form, regarded by
Reed as the A. cytheris of Drury, seems quite distinct, and must re-

tain the name of A. montana given to it by Reed upon his plate.

PaPILIONIDjE.

2. Tatochila demodice, Blanchard,

One female captured on the 6th of January in Elizabeth Island.

Lasiocampidjs.

3. Phricodia humeralis, var., Walker.

A male caught on board in the Straits ofMagellan, and two females

in Elizabeth Island on the 6th of January. These specimens are

altogether redder and darker than the typical form.

Episemid^.
4. Heliophobus?, sp.

Puerto Bueno, Straits of Magellan, 20th of January, 1879. The
two examples of this species are so much rubbed that, although the

Moth appears to agree in structure with Heliophobus, it is quite im-

possible to decide whether or not it is referable to any known species.

Apamiid^.
5. Mamestra?, sp.

The single example obtained, although evidently referable to a

well-marked species, is unfortunately too much worn for recognition ;

the antennae are wanting.

Straits of Magellan, exact locality not noted.

It is not impossible that this may prove to be an Affrotis when we
see a perfect specimen.

NoCTUID^.

6. OCHROPLEURA MAGELLANICA, Sp. n.

Primaries chocolate-brown, with very slight purplish reflections,

the basal two thirds of costal border broadly pale sandy brown ; the

orbicular and reniform spots of the same colour, with slightly darker

centres, the orbicular with oblique outer margin and confluent with

the costal border along its anterior margin : secondaries pale sericeous

greyish brown, with slightly darker diffused outer border and pale

sandy-yellow fringe : thorax chocolate-brown ; head, antennae, and
shoulders ochraceous ; abdomen fuliginous brown, whitish at the

base, and with ochraceous lateral fringes and anal tuft. Primaries

below pale fuliginous brown ; secondaries whitish, with pale fuliginous
6*
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costal border and discocellulars and yellowish fringe; body below

fuliginous brown. Expanse of wings 1 inch 9 lines.

The above description is made from a specimen obtained by Dr.

Cunningham at Sandy Point, Terra del Fuego, the five examples

sent home by Dr. Coppinger being all too much worn for description.

He notes the following habitats and dates of capture :

—

a. Cockle Cove Feb. 13, 1878.

b. Latitude Cove, flew on board Jan. 13, 1879.

c. Puerto Bueno, flew on board Jan. 19, ,,

d. Tom Bay, flew on board Jan. 1879.

e. Wolsey Sound, W. coast of Patagonia,

flew on board.

Orthosiid^.

7. Pachnobia coppingeri, sp. n.

Allied to P. alpina. Primaries above ashy grey, slightly tinted

with pink at the base ; two subbasal spots, a broad internally bisi-

nuated, externally ill-defined belt (enclosing the orbicular spot) just

before the middle, and two subparallel augulated and zigzag discal

lines, dark slaty grey ; discoidal spots brown, with whitish borders

and blackish margins ; a marginal series of <-shaped black mark-
ings : secondaries pale sericeous smoky brown, becoming slightly

darker towards the outer margin ; discocellulars dusky, costal border

ash-grey at apex ; a marginal dark slaty-grey line formed of con-

fluent depressed-triangular spots ; fringe traversed by a whitish

basal line : body grey ; thorax slightly tinted with pink ; abdomen
with whitish basal tufts, anal tuft testaceous. Primaries below ash-

grey ; discal lines indicated, but less distinct than above, and not

zigzag : secondaries sericeous greyish white ; a discocellular spot and
arched discal stripe blackish ; a slender blackish marginal line

:

pectus white ; legs ash-grey, tarsi of middle pair brown, tibiae and
tarsi of posterior pair almost wholly laky brown. Expanse of wings

1 inch 6 lines.

Puerto Bueno; flew on board, Jan. 19, 1879.

LARENTIIDiE.

8. SCOTOSIA, sp.

One specimen, very much worn and rubbed, the pattern being

entirely lost.

Puerto Bueno, November 5, 1879.

9. CiDARiA, sp.

A single shattered example, which appears to be allied to the

European C. fulvata.

Puerto Bueno.

The Orthoptera are represented by five examples, three of which
are immature and referable apparently to a species o{ Xiphocera ;

the two others belong to the genera (Edipoda and Ctypohippus.
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Six Hemiptera were obtained, of which one appears to belong to

a new species of Sciocoris ; three are referable to a known species

of Halobates, one is a new genus of MembracidcB, and one a small

Iass7is.

A single Anopluron was taken, referable to the genus Trinoton.

B. Orthoptera.

XlPHOCERID^.

1. Xiphocera, sp. inc. (immature).

"St. Vincent, near the beach, 24th October, 1878 ; Puerto Bueno,
Straits of Magellan, on shore near freshwater pools."

CEDIPODIDiE.

2. CEdipoda aurifera.

CEdipoda a?/ri/i?rff. Walker, Derm. Salt. iv. p, 735 (1870).
Epacromia collecta. Walker, op. cit. v. p. 85 (1871).

St. Vincent, Cape-Verd Islands, from sandy patches, 24th October,

1878.

Walker at first rightly identified this species with the genus
CEdipoda, but remarked, •' this species has some aflfinity to the

genus Epacromia ;" subsequently he described a smaller example as

an Epacromia, and observed that " this and the preceding species

differ much in structure from each other, and from the typical form

of Epacromia, and may be considered as the representatives of two
new genera."

3. Ctypohippus arenivolans, sp. n.

Apparently nearest to " (Edipoda ochraceipennis^^ of Blanchard,

from Chili ; also somewhat similar to " (E. chloris." Head and pro-

notum greenish yellow, with a lateral longitudinal stripe of black,

varied with reddish brown ; on the head this stripe encloses an

ochraceous line ; pronotum flat, slightly elevated at the sides, crossed

in the middle by a linear transverse impression, and with a central

longitudinal carina ; abdomen shining, olivaceous, banded indistinctly

with testaceous, and mottled at the sides with castaneous ; anterior

and middle pairs of legs castaneous, posterior legs with the femora

greenish testaceous, a series of black spots just above the iufero-

exterior longitudinal carina towards the base ; tibiaj and tarsi rust-red,

the spines tipped with black : tegmina with the basal six thirteenths

flesh-coloured, with a longitudinal internal green streak and two

transverse dark-brown bands, the inner one interrupted by the green

streak, the outer one abbreviated ; base slightly brown-speckled ;

remainder of tegmina hyaline white, with ochraceous veins, the cross

veinlets black here and there, so as to produce the effect of indistinct

greyish spots : wings hyaline white, slightly tinted with yellow to-

wards the base, and crossed from the posterior angle to the centre

of the anterior margin by a very slightly interrupted arched blackish
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band. Length of body 1 inch 1 line ; expanse of tegmina 2 inches

4 lines.

St. Vincent, Cape-Verds, 24th October, 1878 ; from sandy

patches.

I found a second example of this species amongst the hetero-

geneous crowd of specimens placed by Walker under (Edipoda Jlava

of Linnaeus.

C. Hemiptera.
SciOCORID^E.

L SciocoRis oDiosus, sp. n.

Testaceous, regularly spotted and streaked all over with dull greyish

brown ; abdomen with regular black marginal spots
;
pectus longi-

tudinally banded with black ; legs ochraceous ; antennae orange

;

venter with a longitudinal streak of black on each side.

Dull, densely punctured ; head obtusely subconical, convex behind,

with marginal and dorsal longitudinal carinae, twice as long before

as behind the eyes, which are prominent ; thorax octagonal, fully

twice as broad as long, deeply excavated in front to receive the head ;

the humeral angles armed with a short obtuse denticle ; scutellum

large, half as long again as broad, obtusely triangular ; legs smooth

and rather slender, tibiae and tarsi covered rather densely with short

bristles ; ventral segments with their posterior angles slightly pro-

minent. Length of head 2 millims., of thorax in the middle 2, at

humeral angles 2|, width 5 ; length of scutellum 3; of each tegmen

6 ; entire length of insect 8.

Monte Video (one specimen).

Gerrid^.

2. Halobates micans.

Halobates micans, Eschscholtz, Entomogr. p. 163, pi. 2. fig. 3.

Taken in the towing-net on the surface, 29th Oct. 18/8. Lat.

8°6'N., long. 25°33' W.

Membracid.e.

Methille, g. n.

Nearer to Hille, Stal, than to any genus with which I am ac-

quainted, but altogether narrower, more depressed, the upper or

dorsal margin of the pronotum nearly parallel to the anterior margin

of the closed tegmina ; the head vertical, almost in a line with the

anterior margin of the pronotum, which projects slightly in front

of it ; the pronotum not covering the mesonotum, its upper surface

pentagonal ; scutellum uncovered, triangular, very acute behind.

Type M. cuneata.

This genus in many of its characters seems to agree with Meli-

zoderea of Spinola, with which, but for the figure, it might perhaps

have been identified ; but, in spite of the manifest incorrectness of

the illustration (which shows no trace of a scutellum, although the
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description says " escuilo visible"), I cannot believe it to be iden-

tical. The neuratiou is the same ; but the head is not visible f'rorii

above, being entirely concealed by the conical and prominent anterior

margin of the pronotum.

3. Methille cuneata, sp. n.

Fulvous, upper surface of the body with a central longitudinal

carina ; the htad orange ; head, pronotum, mesonotum, and scutellum

finely grannlose ; tegmina seniitransparent, horn-yellow, darkest to-

wards the base and on the veins, the corium and clavus coarsely

punctured ; wings hyaline white, legs horn-yellow. Length of body

5| niillims., expanse of tegmina 1 Ig.

" Found on leaf of Campidium chilense, a leguminous creepin)^

plant, 14th April, 1879. Straits of Magellan."

The genus Melizoderes is not quoted by Walker in the Supplement
to his ' Catalogue of Homoptera.*

Iassid^.

4. IaSSUS LUCIDUS ?

Inssus liicidus, Butler, Proc. Zool. Soc. 1877, p. 91. no. 8.

('aught on board at sea, 27th October, 1878.

I can discover no difference between this example and that from

the Galapagos archipelago.

IX. ECHINODERMATA.
By F. Jeffrey Bell..

(Plates VIII. & IX.)

The collection of Echinodermata which Dr. Coppinger has for-

warded presents some points of considerable interest. Of the Echi-

noidea there is one species which is apparently new to science

;

the species Echimis magellamicus was found on the eastern side of

the coast of South America ; the Ophiurida are represented by four

species, of which two, one of them an Astrophytid, appear to be

new to science ; while the new species of Asterida seem to make it

necessary to direct attention to the fact that, if the number of new
species of Echinodermata appears to be disproportionately large as

compared with the MoUusca or Crustacea, it n)ust be borne in mind
that Dr. Cunningham's account of his collection, made in 18G9, ter-

minates with the latter of these groups, and that therefore our

knowledge of the Eehinoderm fauna of this region is in a less

advanced condition. The Holothuroida are feebly represented in

the present collection ; and no specimen of the Criuoida has been

as yet forwarded to the Museum.

Echinoidea.
echinocidaris dufresnii, bl.

A number of these interesting forms were forwarded by Dr. Cop-
pinger. As was natural, I examined them with eagerness in order
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to find, if possible, some more exceptions to the rule of the presence

of four anal plates'; not one, however, was to be found among the

fourteen specimens I examined. The localities were :

—

(1) Portland Bay, 10 fathoms; bottom, hard sand.

(2) Tom Bay, 0-30 fms. ; bottom, rock, kelp, and mud.

(3) Cockle Cove, 2-32 fms. ; bottom, mud.

(4) Port Rosario, 2-30 fms. ; bottom, sand and rock.

(5) Trinidad Channel, 30 fms. ; bottom, sand.

The smaller specimens varied considerably in colour; the light

green of the test and the purplish flesh-colour of the spines of the

ordinary specimens being in one case replaced by a light brown for

both test and spines ; one or two examples had reddish patches on

the bare spaces of the interambulacral areae ; and in two cases the

white pedicellarise, placed on a deep-green test, gave a rarely seen

appearance to the specimens ; another example had the spines

white, with a deep rusty-brown patch in each bare interambulacral

space. None of the specimens was of a large size.

Strongylocentrotusbullatus, n.sp. (Plate VIII. figs. 1, 2.)

Test rather thick and slightly pentagonal ; superiorly to the

ambitus the primary tubercles of the interambulacral arese, which

are set in two rows, are of considerable size ; generally eight pairs of

pores in each arc, which is set more or less horizontally, and is

separated from the one above and below by a not very regular series

of small tubercles ; the ambulacral area comparatively narrow ; the

actinostome moderately small and very faintly notched ; abactinal

system thickly covered with small tubercles ; ocular plates all ex-

cluded from the anal system ; madreporic body large ; anal plates

large in size and small in number. Test brownish red ; the spines

not long, and of a dirty or brownish yellow colour.

Straits of Magellan.

The difficult genus Strongylocentrotus stands in need of a careful

revision ; and it is necessary that I should point out some of the

reasons which induce me to look upon this species as new, though

this is by no means the place to undertake any thing like a general

review of the group. It seems, then, to be the only species in which

all the ocular plates are excluded from the anal system—presenting

a considerable resemblance to 8. franciscanus, in so far that the

primary tubercles of the interambulacral areae form, in both species,

two rows, and are considerably larger than any others on the test ; it

is distinguished not only by having the tubercles absolutely smaller,

but also by the fact that it is above rather than at the ambitus that

the largest tubercles are to be found. So, again, a resemblance is

to be seen to 8. albus in the presence of tubercles separating the

^ P. Z. S. 1879, pt. iii. p. 436. I may here state that during the autumn of

1879 1 took the opportunity to examine the few specimens of this genus that are

deposited in the Natural-Histoi-y Museum at Brussels ; but I was not able to

detect in any of them any indications as to the presence of more than four

plates.
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arcs of pores ; but these tubercles are much smaller and much more
irregular in S. bullatus, and this new species has also a somewhat
larger mouth (actinostome), though it by no means has one so large

as has S. /ranciscanus> Turning from S.. albus, the presence of
which on the Chilian coast was signalized by Molina ', to S. gibbosus,

the other member of the genus which has been hitherto recorded

from this district, we find in it only four pairs of pores in each arc,

while the much smaller test has a proportionally larger actinostome.

The following are the more important measuremeuts of the largest

of the three specimens :

—

Diameter of

actino- abactinal aual Poriferous Ambul. luteramb.
Length. Height, stoine. system, system. zone. area. area.

108 49 25 20 11-5 To 24 40

It will be seen that the test is not high, that, although the arcs of

pores are so nearly horizontal in direction, the ambulacral arese are

not very wide; they are, indeed, only provided with two rows of
primary tubercles, which are never very large, and, like those of the

interambulacral series, decrease to quite a small size on the greater

part of the actinal surface. The number of secondary tubercles (or,

rather, of large miliaries) is very much greater than in S.francis-
canns ; and the scrobicular circle around which they form a ring in

the interambulacral, though not in the ambulacral arese, is not so

wide as in that species. There is no petaloid enlargement of the
poriferous zone around the actinostome ; the number of pores in an
arc may be here and there reduced to seven. The large number of

small tubercles on the plates of the abactinal system is very striking,

as is, too, the large size of the anal and madreporic plates. The
auricles are well developed, and the space between the two halves

elongated and triangular. As in S. lividits, the dentary apparatus is

not as much as one half the height of the test ; but the fenestrse

(or spaces between the alveoli) are proportionally much shorter,

aud the radii are long enough to reach to the margin.

Three specimens were sent :

—

(1) Trinidad Channel, shallow water.

(2) Tom Bay.

(3) Cockle Cove.

Strongylocentrotus, sp. inc. '^ (Plate VIII. figs. 3, 4.)

This specimen is at once distinguished by the very remarkable
arrangement of the arcs of pores, which are so little bent as to be
better indeed called rows, and are, above the ambitus, set very

^ Molina, ' Saggio sulla Storia nat. del Chile,' Bologna, 1782, p. 20().
^ I was for a long time inclined to regard this specimen as a representative

of a new species ; but a long and close study of other members of the genus has
convinced me that the form of tlie arc of pores may vary very considerably
during growtii. 1 give a full description and 6gure of it, to exhibit the marked
differences which obtain between it and the adult.
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nearly vertically ; below the ambitus and approaching the actino-

stome the rows become considerably flattened out and take on a

more horizontal direction. Test not thick, very nearly circular, a

good deal flattened; spines rather long, greenish, with (when dry) a

reddish purplish tip ; in each area there are two rows of primary

tubercles, of which the interambulacral are considerably the larger

;

in both sets the diminution in size on the actinal surface is very

rapid and very marked ; a row of small tubercles, separating the two

rows of primary tubercles, extends from the actinostome to some

way above the ambitus, in the ambulacral area ; there are but few

secondary tubercles, on each coronal plate ; and as the plates are high,

there is no appearance of crowding. The poriferous zones are of a

greenish-grey colour, and the two inner or upper pairs of pores

are placed at a httle distance from the outer or lower six pairs of

pores ; the spaces between the primary tubercles of the ambulacral

area are of a reddish colour.

The actinostome is moderately large ; but there are no deep cuts,

and no large plates developed on the buccal membrane. As in S.

bullatus, the ridge connecting the auricles is exceedingly low ; the

abactinal system is comparatively small, the number of anal plates

not small ; the madreporic is not much larger than the genital

plates. As in S. bullatus, none of the ocular plates reaches the anal

area. I cannot say whether the presence of short white spinous

tubercles rising up so as to form a kind of anal tube is an individual

})eculiarity of the specimen under description.

The following are the more important measurements :
—

Diameter of

Diameter Height actiuo- abactinal anal Ambul. Interamb. Length

of test. of test. stonie. system, system. area. area. of spine.

c)9 21 13 "8-5 5 9 lla 22

One specimen. Tom Bay, 0-30 fms. ; bottom, sand, kelp, and

mud.

Echinus magellanicus (Philippi).

E. magellanicus, Pliilippi, Archiv fiir Naturg. xxiii. p. 130

(1857).

Two species of the genus Echinus have been recorded from the

Striiits of Magellan, E. magellanicus and E. margarituceus. With-

out entering into any general discussion of their peculiarities, it will

be sufficient to point out (in consequence of the somewhat contra-

dictory statements that have been put out regarding them) that

E. magellanicus can be readily distinguished by its larger number

of primary tubercles. No specimens of E. margarituceus were ob-

tained in this collection. Those of E. mayellunicus are all small

in size. They were taken at :

—

(1) Tom liav.

(2) Cockle Cove.

(3) Trinidad Channel.
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(4) 36° 47' S., 55° 17' W. This is, I believe, the first recorded

notice of the presence of E. magellanicus in any other region than
the Straits of Magellan ' ; but the officers of the ' Challenger ' Expe-
dition dredged specimens from the Marion Islands and Prince

Edward's Island, as well as at Station 147 (between Marion Islands

and the Crozets) and Station 315 (north of the Falkland Islands)^;

and the views of Studer as to the connexion in earlier periods of the

world's history between such points as the southern portion of South
America, the Falkland Islands, South Georgia, and the Crozets are

thereby strengthened^—so far, that is, as forms with free-swim-
ming embryos can offer any evidence at all on the point.

(5) Some very small specimens, which are, I believe, the young
of this species, were obtained at Elizabeth Island.

ASTEROIDEA.

ASTERIAS.

The species of this genus which have come in this collection

afford no exception to the rule that in it the process of determining
the species is accompanied with very considerable difficulty.

An opportunity may, perhaps, be now taken to point out that the
specific name mollis, applied by Studer to the new sexradiate form
which he found on the west of Kerguelen^, cannot stand for it, as it

was used by Captain F. W. Hutton five years earlier for a quinque-
radiate form from New Zealand^ {bien entendu that the difference in

the number of the rays is not the only one). I would suggest that

the name studeri should replace mollis for the more lately described
species.

AsTERiAS BRANDTi, n. sp. (Plate IX. fig. 1.)

A single specimen of this species is, unfortunately, considerably
injured ; of the two arms which have been broken off from the
disk, part of one has alone been preserved. Enough remains, how-
ever, to enable us to demonstrate a very remarkable similarity and a
very remarkable difference between this new species and the A. meri-
dionalis of Perrier. In this latter, which was collected by the Ant-
arctic Expedition and has since been obtained from Kerguelen, the
greater part of the creature is covered by short delicate spines, each
of which is placed on a se[)arate disk of its own. These disks are

completely free from granules ; but each disk is frequently separated

' During the Hassler Expedition specimens were taken at lat. 37^ 42' S
long. 5(i° 20' W.

^ Tlie specimens from these localities were determined by Prof. Alex. Agassiz.
^ Archiv liir Naturg. slv. p. 140. Some time after writing the above I

found that Capt. F. W. Huttuu had (Trans. N.Z. Inst. ix. p. 3G2) stated his
belief that his E. albocincius is the same as E. magellanicus. VVith this opinion
of Capt. Hutton's I am not, as at present advised, disposed to disagree ; but it

may be pointed out that vfe not only find in this species an interesting example
of geogrnphical range, but are also able from it to point the moral of the
value of geographical terms as specific titles.

* Mouatsber. Akad. Berl. 1877, p. 467.
' P. Z. S. 1872, p. 812.
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from those near it by small aggregations of large granules. Now in

A. brandti the spines are present and the disks are present, as are,

too, the granules, but the granules, instead of separating the disks,

are placed upon them.

The species may be thus defined :—Arms five, very long and

narrow, decreasing very gradually in width ; they are largely covered

with disk-like plates which are covered by large granules, with a

short white spine in the centre. The adambulacral spines are in

two longitudinal rows and subequal ; the disk -like plates on either

side are closely packed ; and their spines are much longer and stouter

than those on the dorsal surface. Between these lateral rows, and

extending across the arm, there are about eleven disks, which form

fairly regular longitudinal rows along the arm. The exceedingly

small central disk is not distinguished by any special spines; the

madreporic plate is orbicular and near the margin of the disk.

Spines all white, i2=86, r=7 ; or the greater is about twelve

times the length of the lesser radius.

One specimen. Trinidad Channel, 30 fms. ; bottom, mud.

AsTERiAS ALBA, u. sp. (Plate IX. fig. 2.)

Arms five, rather stout, narrowing rather rapidly toward the end.

Spines mere projections on the dorsal and lateral surfaces ; adam-
bulacral spines in two rows, delicate and closely set ; these are

flanked by two rows of stouter conical spines, which gradually

diminish in size as they approach the distal end of the arm. External

to these rows there is a bare band, which occupies the greater part

of the side of the arm, and is separated from the barely convex

dorsal portion by a somewhat indistinct line of short inconsiderable

spines. The spines on the dorsal surface are no better developed

;

and the most important series is the median row of small projections.

The species presents some resemblance to A. antarctica ; and this is

specially well seen in the reticulated appearance produced by the mode
of arrangement of the calcareous bars which make up the dermal

skeleton. The disk is very small, and not provided with any longer

spines than the rest of the animal. The madreporic body is of a

dead white and difficult to detect. 72=73, r=10; therefore i?=
7-3 r.

One specimen. Sandy Point, 7-10 fms. ; bottom, dead acorn-

shells.

AsTERiAS OBTUsisPiNosA, sp. n. (Plate IX. fig. 3.)

This species is at once remarkable for its short blunt spines, and

for the fringe of short spines which surround the madreporic body
;

these are about twelve in number, while in the long-armed A. spec-

tabilis of Philippi there are said to be eighteen. The adambulacral

spines are arranged in two longitudinal rows, and are much less

strong than the other spines ; those of the inner row are the

shorter. Beyond these there are three fairly regular rows of blunt

spines, the innermost of which only extends about halfway along

the arm. The side of the arm, bare of spines, is limited below by
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the outermost of these rows, in which the spines are ordinarily

arranged in pairs, and above by a row of, if any thing, shorter

spines ; these are sometimes, towards the apex of the arm, arranged

in pairs. Oa the dorsal face of the arm there are three sets of short

spines, arranged irregularly in pairs, and extending along the arm

;

the median row is by far the most regular. The arms are five in

number ; but one was broken off from the specimen under description;

of the four remaining two are white and two are black on their

dorsal surface ; the rest of the creature is white, as are all the

spines. The disk is exceedingly small and is but sparsely provided with

spines; the radius of the disk is 14 millims., the length of the

longest arm 70 miUims. ; so that i?=5r.

One specimen. Sandy Point, 9-10 fathoms; bottom, sand.

AsTERiAS cuNNiNGHAMi, Pcrrier.

A. cunninghami, Perrier, Rev. Stell. 1875, p. 75; Ann. Nat.

Hist. (4) xvii. p. 3fi.

General appearance not unlike that of A. rubens. Arms five,

elongated, gradually and regularly decreasing in width ; disk small
;

madreporic plate obscure. A single row of adambulacral spines,

flanked by a double longitudinal row of spines, every two being

closely appressed ; the sides of the arms are occupied by a number
of small tubercles. On the dorsal surface of the arms the tubercles

are closely packed both towards the tip and the base, while they

are much more sparse in the middle third of arm and on the

central portion of the disk itself. Colour orange. ii = 30, r= S,

therefore i2=3*75r. Breadth of arms at base 9 millims.

Three perfect specimens, of which one is much smaller than the

other two ; they are all smaller than the type specimen. Tom Bay,

0-30 fathoms; bottom, rock, kelp, and sand.

ASTERIAS RUPICOLA (?).

Asterias rupicola, Verrill, Bull. U.S. Nat. Museum, i. iii. p. 71.

There are in the British Museum three specimens, which were

collected by Dr. Cunningham, but to which no definite locality

is attached ; these specimens I now, though with very considerable

hesitation, assign to the Kerguelen form lately described by

Prof. Verrill. The hesitation is not due to any insufficiency on

the part of the description, which is by the hand of a master,

but from the fact that in some points, such as the propor-

tion of the greater and lesser radii and the breadth of the

arms at their base, the specimens now in hand have the arms

longer and more slender than those of Mr. Verrill's specimens.

When, however, we take into account the appalling number of

specific terms which have been applied to forms belonging to

the genus Asterias, we shall, I think, act more wisely if we re-

frain from adding to these synonyms on the score of differences in

character which may at some future time be shown to be due either
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to differences in modes of preservation, or to be such as come within

the range of individual variations,

AsTERiAS NEGLECTA, sp. n. (Plate IX. fig. 4.)

The species now to he described is represented by a specimen

which was brought home by Dr. Cunningham, and which has as

vet remained undescribed. It resembles A. meridionalis in having

a groove between the spines of the actinal and abactinal surfaces, in

which the papular spaces are largely developed ; but it is more

closelv similar to A. brandti in the characters of its abactinal

surface, for granules are developed on the spine-bearing plates.

Arms five, elongated, and tapering gradually ; the adatnbulacral

spines are arranged in two rows, are cylindrical in form, and are

about 2 milhms. long at the middle of the arm ; on either side of

these there are three or fo\ir irregular longitudinal rows of siiort

spines. The plates on the abactinal surface are richly covered with

granules ; these are closely set, are irregular in shape, and are each

provided with a single short spine, which is hardly lighter in colour

than the brown plate itself; the disks are somewhat irregularly

arrano-ed in six rows ; and occasionally there are two spines on one

disk,° At the side of the arm and above the already mentioned

groove there is a row of spines : these are set singly at the base

of the arm ; but they rapidly become double, and occasionally a

third spine appears. The deeply set madreporic plate is placed

quite at the edge of the central disk, on which the spine-bearing

plates frequently have two or even three spines developed. iJ=83 ;

»-=12; or the greater radius is about seven times the less.

Greatest breadth of arm 19"5 millims.

One specimen, Gregory Bay. Coll. Cunningham *.

Labidiaster, Liitken, 18/1 (Vidensk. Medd. 1871, p. 289).

I have no hesitation in placing the specimen now to be described

in this genus ; the only point in which it does not satisfy the

definition of Dr. Liitken is in the number of its arms. The learned

naturahst who defined this genus says " brachia numero.sa, triginta

vel pluria." The species now to be described has in all only twenty-

six arms^; but I cannot think that this difference is, at the utmost,

anv more than a very poor specific character. The size of the

specimen collected by Dr. Cunningham is rather less than half that

of the one described by Liitken. If it is a different species from that

form, the specific characters are not as yet sufficiently well marked

to enable us to define it as such. I look upon it as a young

specimen of L. radiosus, Liitken ; if it shall turn out to be distinct,

1 I subjoin a list of the other species from this region which are represented

by specimens in the national collection :

—

A. sulcifera, Perrier. Cape St. Vincent, Fuegia.

A. ruffispina, Stimpson. Gregory Bay.

A. fcrrieri, Smith. Kerguelen.

A. meridionalis, Perrier. Kerguelen.

A. anfarctica, Liitken.

^ So Stiider foimd a specimen with 29 arms (MB. Akad. Berl. 1876, p. 457).
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it will be easy enough to call it L. luetkeni. I add the following
short description :

—

Perfectly flat, with twenty-three completely developed and three

less-well-developed arms ; brown above, with a dark line runninc
round the disk, cream-white below ; the arms are very slender, and
widest at some little distance from their point of insertion into the
disk. The small and white madreporic plate Hes near the dark
circular line, and is fringed with a few spines. The spines on the
arms form a median and a lateral series ; but the former does not
extend along the whole length of the ray ; the arms themselves have
the appearance of being ringed externally, owing to the transverse

disposition of these spines ; single or bifurcate spines, not very
regularly arranged, are to be found on the disk, but are not
numerous. i2= 51 o, r= 14.

Trinidad Channel, 30 fathoms.

It is of interest to point out that in the three partly developed
arms the ambulacra! suckers are closely packed, and do not exhibit a
definitely paired so much as a pycnopod arrangement ; and this,

which is characteristic of the adult Asterias, is pro tanto of value
in supporting Dr. Liitken's view as to the affinities of the genus
now under examination. The fact of the presence of three arms
smaller than the rest should, further, be compared with the remarks
on this subject made by Dr. Liitken (and translated in Ann. & Mag.
Nat. Hist. ser. 4, xii. p. 336).

Pentagonaster singularis, M. & Tr.

Goniodisciis singularis, Miiller & Troschel, Archiv fiir Naturg.

(1843) ix. p. 116.

Pentagonaster singularis, Perrier, Rev. des Stell. p. 222.

One specimen, obtained in Tom Bay, 0-30 fathoms ; bottom,

rock, kelp, and mud.
This specimen is interesting as being intermediate in size between

the two specimens already possessed by the Museum, and collected

by Dr. Cunningham.

Pentagonaster paxillosus.

Astrogonium ^axillosum. Gray, P. Z. S. 1847, p. 79.

Pentagonaster paxillosus, Perrier, Rev. Stell. p. 221.

A small specimen (72= 19, r=12; 20 infero-marginal plates),

collected by Dr. Cunningham at Sandy Point, must be referred to

this species. If it be distinct from it, the distinctive specific characters

are not differentiated ; the condition of the type specimen, which is

dry, prevents a determination of the question whether the Australian

form has a glassy spine at each angle of the mouth. If it shall

prove to be absent, that character might perhaps be shown to be

one of specific value, and would, at any rate, afford a point of

distinction between the South-American and the Australian form.

Calliderma grayi, sp. n. (Plate VIII. fig. 5.)

Arms not long, interbrachial angle rounded ; 72=1."), 7"=8. Ten
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marginal ossicles, in both upper and lower series, on the sides of each

arm; at the apex of the angle an azygos triangular "anticlinal"

plate, as in Pentagonaster singularis. The plates vary considerably

in the extent to which they are covered with granules, the more
distal marginal ossicles having the granules confined to their borders,

while in the more internal they are better-developed. The infero-

marginal plates are richly covered with spiny tubercles, which are

developed into distinct spines, set in tufts, on the ventral ossicles of

the disk. On the borders of the ambulacral groove there is a

transverse row of three or four well-marked spines ; at the oral angle

one spine is elongated and has a glassy appearance, so that it is

much more conspicuous than the corresponding spine in C. emma.
Abactinal surface blackish brown, with here and there lighter spots

;

marginal ossicles all white at the apex of the arm ; but some of the

more internal are of a lightish brown ; ventral surface light brown.

This species is an ally of the CaUlderma emma of Dr. Gray, which
has been so beautifully figured by him in his ' Synopsis ' (pi. xv.).

One specimen from Sandy Point, 9-10 fathoms; bottom, sand.

A somewhat younger specimen of this species was collected by
Dr. Cunningham in the Straits of Magellan.

Cycethra, nov. gen.

It seems to be necessary to establish a new genus for a specimen
which was taken in Trinidad Channel, and which, though generally

Goniasterid in character, seems, and that more especially at first

sight, to present a combination of characters.

The ambulacral grooves are exceedingly narrow, the actinostome
small, not widely open, the modified spines of the mouth-organs
generally Goniasterine in arrangement ; the ventral intermediate
plates continuous, but not imbricated, bearing short spines, which
in character and arrangement recall the same parts in Asterina.
Marginal plates almost completely confined to the sides of the arm
and disk; tl- 1 veutro-marginal plates only just appearing on the
actinal surface, and the dorso-marginal on the abactinal only near
the tip of the arm ; the plates are separated one from the other by
a horizontal as well as by vertical grooves. The whole of the
abactinal surface is covered with closely packed small ossicles,

among which there are no pore-areas. The central disk is large
;

the arms rather short and slender. No pedicellarise.

Cycethra simplex, sp. n. (Plate IX. figs. 5, 6.)

The following appear to be the specific characters of the specimen
obtained :—Adambulacral spines in a single row, not especially subequal,
diminishing in size as they pass to the apex of the arm. The spines
of both surfaces are short, blunt, almost granular; the marginal
plates, with the exception of those near the apex of the arm, are
distant almost their own breadth from one another. The ossicles of
the abactinal surface are small ; and their granules can hardly be said
to be produced into spines. The ocular plate is large and white

;

the madreporic plate is small and white, rather deeply sunken,
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simply grooved, and not fiinged with spines ; it is situated not far

from the centre of the disk. It= 36, r=13; the arms are 7'5

millims. wide at the point where they become free from the disk,

and 4 millims. at their tip ; the adambulacral spines do not exceed 2

milUms. in length ; the interbrachial angles vary very greatly.

One specimen taken, at 30 fathoms, iaTrinidad Channel.

AsTERiNA FiMBRiATA, Pcrrier, Eev. des Stell. 1875, p. 307.

One small specimen, from Cockle Cove, and two still smaller, from
Sandy Point, are, with some hesitation, referred to this species.

I have not seen M. Perrier's type ; and the variation exhibited by the

species of this genus at various periods of their lives makes it

impossible to speak definitely unless one has in hand a considerable

series '.

AstroPECTEN.

Two dried specimens of a species of this genus were obtained at

a depth of 48 fathoms, in lat. 32° 39' S., and long. 50° 11' W.
They present a very remarkable resemblance to A. artieulatus. Say,

as figured by Agassiz (' North-American Starfishes,' pi. xix.) ; and
the two specimens also differ in just the same way from one
another as do two specimens mentioned by M. Perrier—in the fact,

namely, that in one some of the dorsal plates are provided with spines,

while from the other such spines are completely absent.

The specimens also differ somewhat from one another in the

number of dorsal marginal plates. The length of the greater radius

of one specimen is 82 milHms., and the number of plates 33 ; while

in the other there are 38 plates, with a greater radius of 81 milhms.
In the case of both specimens the relation of the greater to the lesser

radius is much the same, B being equal to about 5 "75 r, the lesser

radius in both specimens measuring 14 millims.

Two large sword-shaped spines, with which a smaller third one
is frequently associated, project upwards and forwards from the upper
nirtrgin of the ventro-marginal plate ; they are sufficiently long for

the first of each set to extend some way along the side of the dorso-

marginal plate next but one in front of it ; extending inwards towards

the ambulaeral groove, the plates bear, in a somewhat irregularly

double series, as many as seven well-developed spines in each set,

and in addition to these there are a number of smaller spines and
pedicellarise. From the middle of the arm the spines increase in

size towards the angle, and diminish towards the apex. The spines

on the adambulacral plates are with difficulty distinguishable : they

are arranged in two rows ; and those of the inner series are the

longer and stronger ; there are generally three, more rarely only

two, on each plate.

' Since writing the above, another example of the same species has been
received from Borja Bay, and I have also been able to see Prof. Perrier's

valuable essay on the geographical distribution of the Asterida (Nouv. Arch.

du Mus. 1878) ; from this I gather that he seems to be satisfied as to the

presence of this species in the Chilian seas (c/. the remarks in the ' B^vision,'

p. 308).

Proc. Zool. Soc— 188], No. VII. 7
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The madreporic plate is obscured by the paxillae, which are

nowhere arranged in regular rows. The interpaxillar area is 8

millims. wide at the base of the arm, and 1 millim. at the apex ; the

total width of the arm at the base is 15-3 millims., and at the tip

2'2 millims.

Ophitjroidea.

Ophiurida.
Ophiactis asperula.

Ophiolepis asperula, Phihppi, Archiv fiir Naturg. (1858), p. 267.

Ophiactis asperula, Liitken, Addit. ad Hist. Oph. ii. (1859),

p. 130, footnote.

Ophiactis magellanica, Ljungman, Vetensk. Akad. Forh. 1866,.

p. 164.

Ophiactis asperula, Lyman, Bull. C. M. Z. vi. 2, p. 41.

(1) Port Rosario, 2-30 fms. ; bottom, sand and rock.

(2) Tom Bay, 0-30 fms.; bottom, rock, kelp, and mud.

(3) Ehzabeth Island, 6 fms. ; sandy bottom.

(4) Sandy Point, 9-10 fms.; bottom, mud.

(5) Borja Bay, 14 fms. ; bottom, shell and stones.

Ophioscolex coppingeri, sp. n. (Plate VIII. fig. 6.)

This species is to be at once distinguished by the irregular dis-

tribution of the uppermost row of arm-spines, which are, though

not regularly, set almost alternately in an upper and a lower plane.

The disk is rounded in the larger, subpentagonal in the smaller

specimen. Arms long, slender, delicately tapering, widest at the base,

with three lateral arm-spines, of which the uppermost, which is a

little the longest and of about the same length as an arm-joint, is

not always placed at the same level, but is not unfrequently higher

up or lower down on the side of the arm than is the corresponding

spine of the next joint. The three or four outer mouth-papillae are

short and spinous ; the most central is broadened out and pectinate

at its margin, closely resembling the teeth, of which there are at

least three in each jaw. The buccal shield is only visible when
the skin is removed, is somewhat ovoid, with the narrower end in-

ternal. There is a deep notch on the upperside ot each arm-joint,

so that the dorsal plates are only near one another in the middle

line, but the calcareous plates do not here even touch one

another ; along the upper median line there runs a well-marked

groove, an indication of which, as passing all along the arm, can be

made out even before the skin is removed ; the lower arm-plates

are regular and oblong. Genital slits rather long.

The following are the more important measurements of the

largest specim^ii :—Diameter of disk 205 millims. ; length (longest)

arm 80 millims. ; breadth of arm (at base) 3 millims. ; length of

genital slit 4 millims.

Three specimens, one with the disk injured, were collected at Tom
Bay, 0-30 fms. ; bottom, rock, kelp, and mud.
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ASTROPHYTIDA.

The two specimens of this group which were received from tnc

Straits of Magellan belong to the genus Astrophyton ; and both

appear to be representatives of a species hitherto undescribed. So far

as I know, the only species which has yet been recorded as coming

from the same region is the A. pourtalesi of Lyman, which was

obtained off the eastern coast of Patagonia' during the Hassler Expe-

dition. The species now to be described falls into the same group

as it, belonging, as it does, to the series which, as Prof. Lyman has

shown, is characteristic of the temperate seas, and in which the

forkings are, as compared with such forms as A. muricatum, few

and distant.

Astrophyton lymani, sp. n.

Radial ribs prominent, compressed laterally, their narrow ridge

with short conical or rounded spiniform processes ; somewhat similar

spines are found in medium quantity projecting from the thick brown

skin of the interradial spaces, Madreporic body single, large ; the

tentacle-scales extend nearly as far as the mouth, and soon become

arranged by fours in each transverse row.

The following are the more important measurements :—Diameter

of disk 45 millims. ; breadth of arm within disk 7'5 millims.; breadth

of arm just without disk 6 millims. ;
greatest width of madreporic

body 4-5 millims.
;
genital slits 4 millims. long.

millim.

Distance from mouth to 1st fork 15 5^

„ „ 1st to 2nd „ 15

„ „ 2nd to 3rd „ 21

„ „ 3rd to 4th „ 25

„ „ 4th to 5th „ 23

If » 5th to 6th „ 28

6th to 7th „ 36

163-5

There are ordinarily two terminal branches of no great length.

The mouth-parts are all simple, spiniform, and rather numerous.

The madreporic body, which in the specimen under description is

broken up into several parts, is placed quite in the apex of the in-

terbrachial angle, so that it is almost semilunar in form ; in the dry

example, at any rate, it is quite easy to distinguish. The inner lip

of the genital slits is fringed with a few spines or spinous granules.

The dark-brown interradial spaces on the actinal surface contain,

except at their peripheral margin, a considerable number of small

white granules, and they are separated from the corresponding space

on the upper surface by a white calcareous band, altogether similar

to the band which forms the base of the radial triangular space, and,

like them, provided with some short blunt or conical projections

;

' 111. Oat. M. 0. Z. Tiii. 2, p. 28.
'^ Greatest length always given.

7*
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there are, however, about twice as many of these projections in the

interradial as in the radial bands. There are no spines or other

processes on the dorsal aspect of the arm, which is only closely

granulated ; no indication of any banded arrangement of the granules

in correspondence with the joints of the arms can be made out till

the third bifurcation is passed. The tentacle-scales are ordinarily

arranged in fours, and are short, spiniform, and subequal ; the pore

nearest to the mouth seems to be always without the scale; the next

may or may not have one ; the third has one ; the fourtii or fifth

pore has two, the seventh or eighth three, and the tenth or eleventh

four. The arms completely white, as are the radial ribs and the

edges of the genital slits ; the rest of the disk is of a brown colour,

which is reHeved by the white spinous granules.

The smaller of the two specimens of A. ponrtalesi (Lyman) had

the diameter of its disk (63 millims.) nearly 20 millims. longer than

the specimen now under examination ; and it is possible that the

affinity between the two species may hereafter be shown to be closer

than we are yet justified in supposing it to be. Whatever the result,

the suspicion induces me to place with A. lymani a second and

smaller example of the same genus. It is to be distinguished from

it by several points, but every one of them may, I think, be more
rightly ascribed to differences in age and in sexual condition than to

inherited distinguishing characteristics :

—

(1) The mouth-slits are very distinctly rounded ; and the whole

actinostome forms a rosette.

(2) The interbrachial spaces are sharply incised at the edge of

the disk.

(3) The radial ribs, though distinct, are not prominent ; and the

granulation on them and on the interradial spaces of either surface

is less differentiated than in the larger form.

(4) Transverse bands of granules can be detected on the dorsal

surface of the arms quite close to the disk.

(5) The fifth difference lies in the smaller number of the tentacle-

scales ; and that is one of far greater importance than any of the pre-

ceding differences : most of the tentacle-scales are arranged three in

a row.

Perhaps a larger series may, contrary to what ordinarily happens,

enable us to definitely distinguish tlie two forms.

The larger specimen was taken in Trinidad Channel, at a depth
of 30 fathoms ; bottom, sand. The smaller at Port Rosario, 2-30
fms. ; bottom, sand and rock.

HOLOTHUROIDA.
As I have already remarked, this class is very feebly represented.

I have here only to direct attention to two species.

CUVIERIA ANTARCTICA.

This species, first described by Philippi (Arch. f. Nat. 1857,

p. 133), has since been recorded by Studer (Monatsb. Ak. Berl.
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1876, p. 453), (Vom Tuesday Bay, Straits of Magellan. The JiflFereiice

between the size of the largest specimen now under examination
and the object of Philippi's description is considerable ; the latter

measured 4g lines long and 3 lines broad, whereas that from Dr.
Coppinger is 43 millims. long and 25*25 millinis. broad. Studer's

specimens afford an intermediate size, for they were 40 miUims. long
and 20 millims. broad. The other specimens give the following

measurements—5*5 millims. and 4*25 miUims., and 4*5 and 3-25,

respectively, for their length and breadth.

(1) 2 small specimens, Portland Bay, 10 fms.

(2) 1 specimen, Latitude Cove.

Chieodota purpurea. Lesson, Cent. Zool. p. 155; Studer,

Sitzungsb. Akad. Berl. 1876, p. 454.

I refer to this species four small specimens which were collected

off Elizabeth Island in six fathoms of water. For the present I

must abstain from offering any opinion on the validity of the new
genus Sigmodota, which Herr Studer proposes for the receptiou of
this species.

X. CCELENTERATA.

By Stuart O. Ridley.

(Plate VL)

ACTINOZOA.
ZOANTHARIA.

Paractis alba, Studer?.

Paractis alba, Studer, M.B. Ak. Berlin, 1878, p. 545, pi. v. fig. 19.

Two specimens in spirit, without any distinct coloration, except
a faint cream-colour on the disk and tentacles. The tentacles are

present, in the least contracted of the two specimens, in numerous
cycles, short, thick, the central ones tipped by a slight distinct

point ; they decrease in size towards the margin of the disk. The
base appears to have been broader than the disk in life ; and the

height of the body is about equal to the breadth of the base. The
sides of the body are smooth, with the exception of some more or

less distinct ridges which mark the position of the mesenteries.

Height of largest specimen 22 millims., extreme breadth of disk 1 9,

base 22.

Hab. Trinidad Channel, S.W. Chili, 60 fathoms.

The identity of this species is doubtful. The tentacles occur in

only two cycles in Studer's specimen ; in the longitudinal striatiou

of the body, however, it resembles this form.

Paractis sp. inc.

One spirit specimen, coloured as the preceding species. The disk

is much everted, and touches the base ; nearly half of its surface is

bare, the margin being occupied by two cycles of thick tentacles
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and two of small ones, which are exterior; all are entirely retracted.

The sides of the body are almost hid by the disk in its present state :

they are about 5 miilims. high; the base is 11, and the disk 13

broad. The only unevenness of the body-surface is an occasional

indication of the mesenteries.

Hub. Same as preceding.

It is obviously impossible to identify these specimens satisfactorily

by the few characters left to them.

Two other Actinians are represented, each by a minute specimen

from Coquimbo Bay, Chili. One is almost entirely black in spirit,

the other nearly white, apparently with black-tipped tentacles. They

answer to none of the species enumerated in Gay's ' Chili ' with any

certainty
;
possibly the light-coloured species may be Actinia nivea

of Lesson (Voy. de Coquille, Zooph. p. 80, pi. iii. fig. 8). The

depth is 4-8 fathoms.

AXOHELIA BRUEGGEMANNI, Sp. U. (Plate VI. fig. 7.)

Corallum subcylindrical, branching. Ccenenchyma compact ; sur-

face covered with minute pointed tubercles at some distance apart,

and marked by very slight and irregularly developed longitudinal

ridges. Calicles round or slightly oval, the long axis following that

of the corallum itself; maximum diameter 1 miliim., generally more

or less raised above surface. Septa 8 in number, in one cycle, equal

in size, commencing outside the calicle as ridges, and projecting

above its edge as prominent square-topped teeth ; at a distance

inwards varying from one fourth to half the radius they fall away
perpendicularly and join the columella ; a second cycle is indicated

by a slight swelling in the calicular rim between each of the two

primaries. Columella mound-like, culminating in a short, sharp

median point. Interseptal spaces deep. Colour of corallum white.

Hab. Victoria Bank', off S.E. Brazil, 33 fathoms; also (spe-

cimen already in British Museum) West Indies.

Obs. The specimen from the West Indies already in the Museum,
but not described, has the form of (apparently) two stems which

have fused laterally at one point. It bears several short tubercular

processes, and is forked at the upper end ; it measures £0 miilims.

in length by 10 in maximum thickness. The calicles differ from

those of the Brazilian specimen in being always round, in being

little, if at all, salient, and in the superior radial length of the

septa ; it also differs immensely from it in relative stoutness, as the

other measures only 1.5 miilims. in length by 2 in thickness. In

both cases the stem has a somewhat oval section; the calicles are

between 1 and 2 miilims. apart. The West-Indian specimen was

probably a dead one and somewhat overgrown ; so it is fortunate

that one evidently taken alive has been secured. The differences

between the two are important, especially the shape of the calicles,

but apparently not sufficient to justify their separation. This species

is named after the lamented author who was the first to recognize

1 Not marked in the ordinary maps; its position is lat. 20°42'S., long.
37° 27' W.



1881. J
THE SURVEY OF H. M.S. 'aLICRT.' lOii

its specific distinctness. It differs from the rest of the genus in the

number of its septa.

Alcyonaria.

Primnoella AUSTRALASIA, Gray.

Primnoa australasice. Gray, P. Z. S. 1849, p. 146, Radiata, pi. ii.

figs. 8. 9.

Primnoella australasice, Gray, P. Z. S, 1857, p. 286.

A single specimen, about 54 centims. long ; in spirit. It agrees well

with the numerous specimens already in the Museum. Close to the

present base (which, however, is not the original base, as it has been

snapped offfrom a longer specimen) an empty shark's egg is attached ;

its two fastenings having, apparently, modified the growth of the

cortex at their point of attachment.

Hab. Trinidad Channel, S.W. Chili, 30 fathoms, sandy bottom.

Hydrozoa.
Hydroidea.

Lafoea dumosa, Fleming.

Sertularia dumosa ?, Montagu ap. Fleming, Edin. Phil. Journ. ii.

p. 83.

Lafoea dumosa, Hiucks, Brit. Hvdr. Zooph. i. p. 200, ii. ph xli.

fig. 1.

Abundant in the creeping form. The caliele is simple, or else

possesses from 1 to 4 rings (old mouths) at different heights.

Hab. Trinidad Channel, S.W. Chili, 30 fathoms, on Sertularella.

Eudendrium arbusculum, d'Orbigny ? (non T. S. Wright).

Tubu/aria arbuscula, d'Orbigny, Voy. Ame'r. merid. p. 28, pi. xiii.

figs. 11, 12.

The lower part of the stem is made up of contorted tubes, and the

colony resembles E. rameum closely in external appearance ; and is

apparently nearly related to it. D'Orbigny makes the stem of about

oiie diameter throughout, but as in the magnified drawing he depicts

part of it as thicker than the part below it, which is contrary

to analogy, it does not follow that his other figure is correct ;

according to that, the origin of the branchlets is dorsal or ventral,

not lateral, and they take a twist to the side on leaving it. The

stem in the present example is always ringed between the branches,

though to a varying extent, and the branchlets are annulated for

most' of their "length. Characters of polypites and gonophores

unknown. Maximum height about 80 millims. Several colonies

occur together.

Hab. Trinidad Channel, S.W. Chili, 30 fathoms, from stem of

seaweed ?

IIalecium delicatulum, Coughtrey.

Halecium delicatulum, Coughtrey, Ann. & Mag. Nat. Hist. ser. 4,

xvii. p. 26, pi. iii. figs. 4 & 5.

Several colonies, of 27 millims. height, appear to represent the above
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species ; the stem is about 2 millims. thick at the base, and is strong

and of a dark-brown colour there, but pale yellow at the apex ;
the

pedicle of the hydrophores (Jllman) varies somewhat in length ; the

first cup, followed by a joint, is generally succeeded by a rather long

space devoid of cups, which then appear close together up to the

number of four in some cases, in others at intervals as great ns that

between the first and second. Stem generally simple, but in the

largest 'example (twisted round by several tubes, possibly foreign to it)

at the base.

Gonosome (not previously described). Gonophores inserted on

pedicle of hydrophores, just below the first joint, by a stalk ; they

are transversely oval in outline, and have a thin, very pale capsule.

Hab. Sandy Point, 7-10 fathoms; on large worm-tube.

Sertularella johnstoni, Gray.

Sertulariajohnstoni, Gray, Dieffenbach's New Zealand, ii. p. 294.

Several specimens, generally pale brown in colour ; the hydrothecse

moderately distant, and elongate and free to a great extent, tapering

almost from base, or slightly swollen just above it; lateral teeth

very small, lip sometimes ringed. Gonothecal tube varying from a

short and straight to a prominent trumpet-shaped opening. Inter-

nodes generally include a large number of calicles, joints very

faintly marked; oblique rings of stem scanty, often wanting.

A doubtful specimen from Sandy Point, 7-10 fathoms, has the

calicle considerably swollen at base, and bent outwards at a spot

about two thirds of its length from that point.

Hab. Trinidad Channel, S W. Chih, 30 fathoms; also Sandy

point, 7-10 fathoms, on large worm-tube.

Sertularella polyzonias.

Sertularella kerguelenensis, AUman, Ann. & Mag. Nat. Hist. ser.

4, xvii. p. 113.

S. polyzonias, AUman, Phil. Trans, clxviii. p. 282, footnote.

Growing to upwards of an inch in height. The orifice of the

gonangium forms a very short tube ; the annulation is continued to

within one quarter of the length from the pedicel. Several colonies.

Represents the southern variety now united to S. polyzonias.

Hab. Trinidad Channel, S.W. Chili, 30 fathoms., on a stiff stem

(Fucus 1) ; and ? Sandy Point, 7-10 fathoms, on worm-tube (young,

without gonangia)

.

Sertularia trispinosa.

Sertularia trispinosa, Coughtrey, Trans. N.Z. Inst. vii. p. 284,

pi. XX. figs. 14 & 15.

Rises from a creeping fibre. Growth upright ; branches very

distinct, and given off equally on both sides. Maximum height

quite 100 millims. No gonangia observed.

Hab. EHzabeth Island, Straits of Magellan, 6 fathoms, on stem

of seaweed, in company with Polyzoa.
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Sertularia fusiformis, Button? (aon Hincks).

Sertularia fusiformis, Huttoii, Trans. N.Z. Inst. v. p. 257

;

Coughtrey, Trans. N.Z. Inst. vii. p. 285, pi. xx. figs. 21-23.

This species appears to be represented by four specimens. The
growth is very strong, and the calicles large ('425 millim. in diameter
at their middle); but they should be described as quadridentate,

though the interior and exterior teeth are very short. The crest,

described by Coughtrey on the uppersideof the gonangium.ishere, at

any rate, a tube which opens in the side of the gonangium. This is

certainly not the species assigned to Hutton's species by Allman
(Journ. Linn. Soc. xii. p. 263) under the name of S. episcopus.

Hub. Trinidad Channel, S.W. Chili, 0-30 fathoms, on coral &c.

HyDROCORALLINjE.

Labiopora ANTARCTICA, Gray.

Porella antarctica. Gray, Ann. & Mag. Nat. Hist. ser. 4, ix.

p. 482 ; P. Z. S. 1872, p. 746, pi. Ixiv. fig. 4.

Labiopora^ antarctica, Moseley, Phil. Trans. 1878, pt. ii. p. 476,

pi. XXXV. fig. 5.

A spirit specimen, the first obtained. It differs from the type

specimen somewhat in habit. Instead of originating by a very broad

stout stem, giving off stout branches which branch into rapidly

tapering pointed twigs, the frond commences to branch almost at its

base, the branches being cylindrical and only about half the diameter

of those of the type specimen, which is of about the same size; hence

their terminal divisions taper much less. The lips of the " narifonn

projections " are, as a rule, thicker than in the other case ; and

hence their contained pores are scarcely visible to the naked eye.

The specimen, which was obtained on the 29th of March, is well

provided with ampullae (absent in the type specimen), about one

millim. in diameter, projecting as low domes between the nariform

projections over the greater part of the branches, some having

already burst. The stock would therefore appear to hefemale ; but

examination of decalcified fragments failed to detect generative

organs with certainty. The ccenosarcal canals are from "035 to '07

niiUim. in diameter ; the meshes between them vary from the former

diameter to about '14 millim.

Eab. Trinidad Channel, S.W. Chili, 30 fathoms (coated with

Cellepora, Sertularians, &c.). (The type specimen was from a bank
to the east of Tierra del Fuego.)

' Characters of the Genus Labiopora.—With Mr. Moseley's concurrence,

I propose that the distinctive characters of the dactylopores of his genus should

be restated as follows :— " Dactylopores devoid of styles ; two kinds present, the

one opening on the general surface of the coenosteum, the other within special

areas bounded hy nariform lips." This change is necessitated by the discovery

of the following new species. The term "few" should be omitted from the

description of the branches, and also the statement that the nariform projections

are inclined towards the tips of the branches and have their rounded margins

on this side.
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Labiopora moseleyi, sp. n. (Plate VI. fig. 11.)

An upright well-branched frond, rising from a somewhat spreading

base and thick stem ; branches lying almost entirely in one plane,

all somewhat flattened from front to back except the terminal ones,

which are cylindrical and taper slightly to their generally somewhat
blunt points ; anastomosis between branches frequent. Colour of

stem, base, and anterior and posterior aspects of main branches pale

vermilion in the dry state, the same parts of the terminal branches and
the lateral portions of the main ones deep vermilion. An anterior

clearly distinguishable from a posterior surface, by the development

on it of numerous tubercles, chiefly in the terminal branches, which
are very slightly indicated on the latter. Surface minutely reticulate,

covered (slightly on the anterior face of chief branches and stem,

thickly on lateral faces of main branches and on anterior and lateral

faces of terminal branches) with small rounded tubercles, varying in

height up to about "4 millim., the largest generally pierced by
dactylopores. Dactylopores differing little in size, i. e. long diameter

from '1 to 'll millim. ; either round or oval; of two kinds, either

(i) placed in the general surface of the corallum, or (ii) in the

side or near the apex of a tubercle, forming a slit in its side ; the

tubercle in this case has a horseshoe-shaped outline, but with a

very thick convex side, as the dactylopore never occupies more than
half the apex of the tubercle, and is generally dominated by the

superior height of the apex of the tubercle ; no styles visible. Gas-
tropores found accompanying dactylopores, also to some extent alone

on interior surface of the larger branches ; round, provided with
deeply-set styles resembling camel's-hair brushes, diameter from
•32 to 'SS millim., each generally accompanied by one tubercular

dactylopore and one to three surface ones. Male gonangium
spherical, closely packed with oval or globular refringent pale

reddish-yellow cells with transparent contents. Coenosarcal canal-

system closely reticulate ; meshes generally about same diameter as

the canals which form them, viz. '035 to 07 millim.

Examined. Dry, and by decalcification and subsequent mounting
of pieces in glycerine.

Hab. Port Rosario, S.W. Chili (on the north side of chief island

of Madre-de-Dios archipelago), 2-10 fathoms, on a piece of cal-

careous rock.

Obs. This Coral is of great interest as being closely allied to the

preceding species, the only one known hitherto of the genus Labiopora,

previously known only by a single dry specimen. It also is represented

by a single dry specimen, but of greater size, measuring 9'5 centims.

in extreme (present) height and 13'4 centims. in extreme present

breadth ; the contrast between the pale-red colour of the stem and
the deep colour of the branches gives it a fine appearance. The
gonangia were not found abundantly, perhaps owing to the early time

(March), at which it was taken. It difl"ers from L. antarctica in

having an anterior distinguished from a posterior surface, in the

small and uniform size of all the dactylopores, and in their being,

when present on the tubercles, mere excavations in their sides ; for the
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latter reason they are with difficulty distinguishable with a lens in

this position, though the naked eye is sufficient to make them out

in L. antarctica ; the bareness ot" the stem and of the greater portion

of the chief branches is perhaps the most striking superficial point of

difference.

The species is dedicated to Mr. H. N. Moseley, to whom we owe

so much for conclusively determining the affinities of the group to

which it belongs. It seems in some respects to connect Errina with

Labiopora, representing a trfinsition from the strongly to the feeWy

labiate character of the chief dacty lopores. The comparative absence

of prominent dactylopores from the anterior and posterior surfaces

of the frond would be an important character, were it not that both

this and the condition iu which they are universally distributed are

found in Errinam the Museum collection. The colour, too, cannot

be appealed to, considering the variations which are shown in this

respect by the kindred genus Stxjlaster and (if E. fissurata. Gray is

an Errina, and if the figure by which we know it was taken from

a macerated specimen) by Errina itself.

XI. SPONGIDA.

By Stuart O. Ridley.

(Plates X., XI.)

Horny and Siliceous Sponges of Magellan Straits, S. W. Chili, and
Atlantic off S.W. Brazil.

With regard to the technical nomenclature of the different parts of

the Sponges here described, the terms employed are used with the

meanings which they bear in Mr. Carter's writings '. In measuring

the spicules with the view of stating the typical form and size, the

object has been to determine the average largest size of each de-

scribed form ; in each case at least Jive of the largest of each form

were picked out and measured in order to decide this point. The
diameter given for a spicule is the greatest diameter iu each case,

except that of spinulates or similar forms, where the diameter given

is that of the body, not of the head ; in the case of spined spicules

the base alone of the spines is included in the measurements.

Considerable details have been given under many of the species

with regard to the structure of allied forms elsewhere described

(chiefly by Bowerbank, Schmidt, and Lamarck). It should be ob-

served that these details are obtained from a fresh and independent

study (1) of actual type specimens or slides as far as these could be

fixed, in the case of the Bowerbankian species
; (2) of the shdes

and specimens furnished to the Museum by Prof. Schmidt himself,

in the case of the species described by him ; (3) of a collection

which undoubtedly represents the type specimens, in the case of

Lamarckian species. The type specimen oi Ciocahjpta tuberculata.

Carter (see infra), has also been carefully examined. In all these

' Cf. especially his " Notes Introductory to the Study " &c., Ann. N. H.

(4) xvi. pp. 1-40, 126-145, 177-200.
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cases, therefore, the descriptions here given may be considered, so

far as they go, as revisions of the species in question ; I beUeve

that such revisions of many of the current species are urgently

needed.

Order Ceratina, Carter.

Aplysina(?) regularis, sp. n. (Plate X. 6g. 1.)

Surface even, set with the slightly projecting ends of the primary

skeleton-fibres at intervals of about -5 millim. Vents inconspicuous.

Skeleton regular, of primary fibres at right angles to surface, average

greatest diameter -057 millim. ;
and of secondary fibres, parallel

to the surface at regular intervals between the primaries, average

greatest diameter about half that of the primaries. Primary fibre

pale amber-colour, composed of a raultilaminar horny wall with a

thick innermost lamina, enclosing a faintly granular axis closely

resembling the wall in nature of substance ; axis about one third the

diameter of the fibre. Secondary fibre paler, generally fibrillated to

its centre.

Examined. In spirit and by mounting in balsam.

External Characters. Form incrusting. Consists of a sheet of sub-

stance about 2 mlllims. thick, with a level surface, spreading irregu-

larly over about one square English inch of an immense flexible

worm-tube. Texture soft, very elastic. Colour (in spirit) pale grey.

The surface appears glossy, and is set with a number of minute

projecting points, which occur with some regularity at about

^-millim. intervals over it.

Vents. None apparent. Pores scattered between surface-points,

•04 to •! miUim. in diameter.

Main Skeleton. Composed of a set of primary fibres running out-

wards at right angles to surface, and projecting l)y attenuated points

to a distance of from -14 to "32 millim. from the surface (they are

distant from each other at the surface -35 to 7 millim.), of a

secondary set, connecting these, approximately at right angles to

them, distant from each other by -18 to -36 millim., and of a tertiary

set, running parallel to the primary fibres and connecting the median

portions of the secondary fibres. This tertiary set is not always so

fully developed as to extend from the base to the surface of the

Sponge ; but it is generally represented by a fibre or two in the in-

terval between each two primary fibres ; it may possibly prove to be

merely the young stage of the primary fibres, from which it differs

in its diameter and structure, being about half as broad as an average

primary fibre, and having but a thin uni- or bilaminar outer wall,

and pale yellow colour, also apparently in not terminating on the

surface by a point : it may give rise to a primary fibre.

Hab. Sandy Point, 7-10 fathoms, on worm-tube.

Obs. This is probably quite a young specimen ; its habits and

size, as compared with those of the other members of the genus

Aplysina, seem to show this. The extremely slight difference in

appearance between the horny wall of the primary fibre and its

granular axis distinguishes it from most, if not all, other Aplysince.
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The great regularity of its skeleton, and its distinction into two kinds
of fibres differentiates it from Dendrospongia, Hyatt, as well as from
the other known species of its genus. The characters of the axial

fibre-substance distinguish it from Ferongia, Bowerbank.

Order Psammonemata, Carter.

HinciNiA HispiDA, Lamarck (sp.).

Spongia hispida, Lamarck, Ann. Mus. Hist. Nat. xx. p. 452.

External Characters '. The single (spirit) specimen agrees fairly

well with the characters assigned to this species by Lamarck (/. c),
and with the specimen of the species already in the British Museum.
It being, however, evidently young, the branching character is no
more than indicated by the extension outwards of a rounded lobe

from each side ; and as it is a well-preserved spirit specimen, the

small foramina of Lamarck's description and of the dried specimen are

wanting. It is sessile by a broad base, and suboval in outline, the

long axis extending from side to side. Surface uneven, rendered
coarsely hispid by the projecting ends of the primary skeleton-fibres,

arranged at intervals of from -5 to IvS millim. (to 2 in the

dried state). Colour in spirit dark brown, slightly rufous; of dry
skeleton, pale yellow-brown.

Vents few, round ; diameter in spirit TS millim., in dried specimen
2 to 3'.5 millims. Pores 1

Skeleton. Consists of a set of stout primary, generally sand-cored,

fibres running outwards from the interior, each terminating at right

angles to the surface in one of the surface-papillae. These are con-
nected by a secondary set, consisting of an irregular network of

much finer, uncored fibres, meeting the primary fibres at acute

angles, and forming by their l)ranching and anastomosis irregularly

diamond-shaped meshes. Surface network formed by secondary
fibres connected with the interior secondary-fibre network, and
laterally with the apices of the primary fibres. Primary fibres

cored by coarse foreign bodies, which are enveloped by pale-yellow

horny matter, but which generally occupy all the fibre except a slight

external film, and cause it to bulge largely at the sides ; diameter

from •0507 to -235 millim. in the spirit, from -038 to '0834 in the dry
specimen. It should be noted with regard to this discrepancy that

the foreign bodies in the latter are much smaller than in the former,

and being many of them sponge-spicules, which protruded from the

fibre, were not included entirely in the estimate of the diameter as

given here. There is considerable irregularity as to whether the

fibre is cored throughout or not in this specimen, which may be due
to the reason suggested by Hyatt ^ for a similar fact observed in

Carteriospongia otahitira, viz. the relatively smaller amount of

accessible material for the core in the one case. Secondary fibres

obscurely striated, the external lamina) denser than the internal ones,

' All the characters are taken from the spirit specimen, deviations in the dry
one being noticed.

^ Mem. Bost. Soc. ii. pt. ir. p. 541.
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sometimes giving somewhat the appearance of an Aplysina-hhre to

it ; generally with a fine dark axial line (rarely seen in the dry

specimen) ; transparent, pale yellow ; diameter •006334 to '038

milhm. in the spirit, -006334 to '057 in the dry specimen.

Parenchyma brownish yellow, granular, subopaque in the spirit

specimen ; apparently represented by shreds of almost colourless

transparent material, carrying small and large foreign bodies, in the

dry one.

Examined. In spirit in the dried state, and by mounting in

balsam.

Hab. Tom Bay (Trinidad Channel, off chief island of Madre-de-

Dios archipelago), in S.W. Chili, 0-30 fathoms, on Idmonea
{Dr. Coppinyer). " Southern Seas " {Peron et Lesueur, apud La-
marck^).

Obs. Advantage has been taken of the discovery of a good spirit

specimen to give the characters of the sponge in full, as Lamarck's

description is insufficient.

Order Rhaphidonemata, Carter.

Chalina coppingeri, sp. n. (Plate X. fig. 2.)

Sponge suboval, slightly compressed ; sessile by elongate base.

Colour bright amber-brown. Texture very elastic and soft. Sur-

face almost smooth. A single round vent on one side, 3 millims. in

diameter, penetrating deeply. Pores ? Skeleton Chalinoid, very

regular. Main primary fibres running at right angles to surface,

from which they project by sharp points by '088 to •32 millim., spicu-

lated throughout with two or three series of axially placed spicules ;

diameter of fibre -07 to "089 millim. Secondary fibres at right

angles to the preceding, and of about the same diameter ; spicula

1 -serial ; both kinds of a pale amber-colour, very distinctly laminated.

A young, intermediate series of fibres, parallel to each of the pre-

ceding, occupies the wide spaces which exist between them, containing

one series of spicula; diameter of fibre "006334 to '03167 miUim.
Dermal skeleton of same general structure as main skeleton, the

intermediate fibres form smaller and less regular meshes. Spicules

slender, smooth, acerate, straight or slightly curved, tapering to

sharp points from near to the ends, average maximum size "lOlS by
•0025 millim. ; sarcode transparent, almost colourless, with scattered

spicula.

Examined. In spirit and by mounting in balsam.

Hab. Victoria Bank^, off S.E. Brazil, 39 fathoms
;
growing on

an erect calcareous Polyzoon. One specimen.

Obs. This Sponge is of the shape, and about two thirds the size, of
a hazel-nut ; it has lost most of its sarcode, but is otherwise well

preserved. The MS. species C. argus, Schmidt, from Florida,

resembles it very closely in microscopic characters ; but the fibre is

' Loc. cit. siqjra.

^ This bank is not marked in the ordinary maps ; its position is lat. 20° 42' S.,

long. 37° 27' W.
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generally less thick than in our species. When the external characters

of this Sponge are known, it may perhaps prove to be identical with

our species.

Of several Sponges which have almost identically the same spicule

may be mentioned :

—

Spongin arborescens, Lamarck, said to inhabit

the "seas of America;" Ghalina limbata, Bowerbank (Montagu?), and

C. gracilenta, Bowerbank, Britain. The latter is probably the nearest-

alUed species which has been described, but differs in having the

spicules much more numerous in the fibres, in having a less elaborate

intermediate set of fibres, in the slightly inferior length (about 'US

millim.) of the spicules, and the coatinj? habit of growth.

The specific name has been given to it in honour of the discoverer.

Dr. R. W. Coppinger, who has, by the richness in species of this

valuable collection, and by the good condition in which he has sent

the specimens, made so important an addition to our knowledge of

the Sponge-fauna of a region in which it has been hitherto almost

entirely uninvestigated.

SiPHONOCHALiNA FORTis, sp. n. (Plate X. fig. 3.)

Erect, tubular. Tube dilated in some parts. Mouth single,

unfringed. Main skeleton composed of a set of primary horny

fibres radiating from inner to outer surface, projecting from the

latter by short points, diameter from •14 to '25 millim. ; and of a

secondary set at right angles to the former, diameter from '07 to

•14 millim.; both sets amber-brown in colour. Primary fibres

cored by an axial series of proper spicules, 3 to 5 spicules broad,

often somewhat scattered ; secondary fibres cored by an axial series

of proper spicules, 1 to 2 spicules in breadth. Dermal skeleton

composed of a rectangular network of pale-brown fibre from •0095

to •02.5 millim. in diameter, extending between points of primary

fibres, generally cored by 1 to 2 series of spicules. Parenchyma
transparent, almost colourless. Spicules of one kind in skeleton and

flesh, viz. smooth acerate, tapering to sharp points from about 2g

diameters from the ends ; size ^07284 by '00739 millim.

Examined. Dry and by mounting in balsam.

External Characters. The single specimen consists of a tube which

has been torn from a larger mass, and might well, when perfect,

have had the general form of the specimen figured' as Callyspongia

bullata by Duchassaing de Fontbressin andG. Michelotti, and referred

by Schmidt^ with great probability, to a species of Siphonochal'ma.

The tube is 40 miUims. in height, 17 millims. at its greatest, 11

millims. at its smallest diameter ; it has somewhat the outline of

an hour-glass, being constricted to 11 millims. at about 10 millims.

from the mouth ; it is circular, with walls varying from 1 to 4 millims.

thick. It has lost most of its sarcodeand much of its dermal skeleton.

The edge of the mouth is level all round, and shows no trace of a

fringe of projecting fibres.

Vents. These are probably represented by the single month.

' Spong. Mer. Caraib., pi. x. fig. 5. ' Spong. atl. Qeb. p. 33.
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Pores. The dermis is not sufficiently well preserved to show

them.

Hab, Portland Ba)', Chili (in the channel between the chief island

of the Madre-de-Dios archipelago and the mainland), 10 fathoms.

Obs. The nearest identifiable ally of this Sponge appears to be

that described by Schmidt' as Siphonochalina bullata, which, as

already observed, it probably resembled closely in external characters.

It is not certain that that Sponge is identical with the Callyspongia

bullata of Duchassaing de Fontbressin and Michelotti ; and it cer-

tainly is not the Spongia bullata of Lamarck, which those authors

consider their Sponge to be. The chief distinguishing characters of

the two Sponges are as follows :

—

Siphonochalina fords
(Chili).

External Characters.

''Form tubular, perhaps
rising from an en-

larged base.

S. bullata, Schmidt
(?Duch. et Mich.,non j
Lamk.), (West In-'
dies).

{ Several tubes rising

from one base.

Main Skeleton.

Network open. Two
sets of fibres regu-

larly arranged at

right angles ; fibres

from '07 to 'lis mm.
in diameter.

Network close. Two
sets of fibres regu-

larly arranged at

right angles ; fibres

from -0355 to -1065

mm. in diameter.

Spicules,

Acerate, tapering ab-

ruptly. Size -07284

by -0079 millim.

Acerate, tapering ab-

ruptly, size '076 by
•025337.

Cladochalina armigera, Schmidt (nou Duch. de Fontbressin

et Michelotti), var. pergamentacea, nov. (Plate X. fig. 4.)

Cladochalina armigera, O. Schmidt, Spong. atl. Geb. p. 3.t.

A fine dried specimen appears to represent this species, although

it shows some important differences from it.

External Characters. Suberect, elongated, flattened from side to

side, the long diameter being about three times as great as the short

diameter ; the upper of the two edges bears most of the vents. It

is curiously bent to form an angle of 60° at about its middle, so that

the apex nearly touches the rock on which it stands. Surface even

except near the vents, and smooth, though finely striated by a sub-

dermal and a dermal network of coarser and finer fibres respectively.

Colour pale brown. Vents subcircular, long diameter from 1"5

to 3 millims., occurring at intervals of 8 to 15 millims. along the edges

of the Sponge ; they stand out on small rounded eminences to a

height of about 1 millim. from the surface, and end in a reticulated

bottom at from 2 to 4 millims. below the edge. Fores 1

Main Skeleton. Composed of a vertical (" deep ") set of strong

horny fibres, of •04434 millim. average diameter, coming from the

centre, giving off numerous smaller branches laterally, and meeting at

right angles a stout (" subdermal ") set of fibres, diameter '056 to

•14 millim., which run along parallel with the surface, branching

and anastomosing so as to form the coarser meshes of the surface,

and have a tetra- to polygonal outline. Thesubdermal network forms

1 Spong. atl. Geb. p. 33.
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an external framework, which is the main agent in giving the Sponge
its firmness. Arising from this subdermal network, and generally

closely enveloping it, is a much finer ("dermal") network or veil

(corresponding in relations to the veil on which Schmidt based his

genus Ditela, afterwards reunited to Spongia) ; its fibres are derived

from the upper surface of the subdermal fibres by smaller branches,

which branching out horizontally become much finer ; the finest

form the finer part of the network, of which the coarser form the

supporting ribs ; the diameter varies from '02534 millim. for the

coarsest to •00475 millim. for the finest fibres. The "veil," how-
ever, at the free end and at the lower edge of tlie Sponge projects

beyond it as a loose envelope. The fibres are very transparent, of a

pale amber-colour of various shades, and are delicately laminated.

The vertical and smaller subdermal fibres are cored by a uni-

serial row of fine acerate spicules, placed end to end. In the freely

projecting parts of the veil the stouter dermal fibres may be cored by
spicules quinqueserially arranged ; the finer dermal fibres are cored by
uniserial acerates, although these are often wanting for considerable

tracts, or only present at intervals. Parenchyma transparent. The
spicules apparently sometimes occur singly or in groups in the

stout subdermal fibres
;

possibly others have been present and
been absorbed. Skeleton-spicules smooth, fine, acerate, tapering

somewhat gradually to sharp points, nearly straight ; size "076 by
•001267 millim. ; many of them have undergone more or less absorp-

tion. Flesh-spicules same as of skeleton.

Examined. In the dried state and by mounting in balsam.

Hah. Hotspur Bank, off east coast of Brazil (lat. 17" 32' S,,

long. 35° 46' W.), 35 fathoms, on piece of calcareous rock.

Obs. iis Schmidt's account is very short, and as the specimen is well

preserved, the characters of the Sponge are given fully. The chief

differences between this specimen and Schmidt's appear to be :— (1)

the superficial (not axial) position in the stout subdermal fibre of the

spicules in the former ; (2) the inferior diameter of that fibre as

compared with the present specimen (being as 3 to 5) ; (3) the

branching of Schmidt's specimen, and (4) its bearing (as appears

from his referring to Duch. de Fontbressin and Michelotti's species)

small spinous processes on its surface ; and (5), lastly, the superior

proportions of the spicules of Schmidt's specimen, which measure
•0887 by 0021 1 millim. These differences justify the separation of

this form at least as a well-marked variety, although our acquaintance

with the Chaliuidae appears to be too limited and their characters too

few to admit of distinguishing it as a species at present. Attention

is particularly called to the beauty and complexity of the arrange-

ment of the skeleton.

The above differences may be thus tabulated ;

—

PROC. ZooL. Soc— 1881, No. VIII.
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External Characters. Skeleton. Spicules.

/"Erect, branclied; sur- Stoutest fibre super- Size -0887 by002 11

Claclochalinaarmigcra, \
face covered with ficially cored by millim,

Schmidt (Florida-^ spines; vents scat- spicules; its masi-

and Antilles).
I

tered, 3 millims. in mum diameter about

1^ diameter. •884 milhm.

^ Subereot, luibranched

;

Stoutest fibre some- Size _ -070 by -001267

-, .
I

surface smooth, only times cored, asially. millim.
C.arimgera,^^ pe>--\

j-gudered uneven bv by spicules; max-
gamcnicwca (J.\\^n.J, ^^^ ^^^ ^^^.j^^ ^^ imum diameter -14
tic, off East Brazil),

j
vents, 2 to 3 millims. millim.

1^ in diameter.

Older EcHiNONEJViATA, Cartel'.

Phakellia egregia, sp. n. (Plate X. fig. ti.)

Form erect, stipitate, ramose ; bases of branches flattened, ends

rounded. Surface hirsute, owing to freedom of echinating columns

from the axial skeleton for from -7 to 1*25 millim. of their length.

Colour (in spirit) yellowish white. Skeleton-axis typically Axinellid,

diameter about the same as the length of an echinating column

;

longitudinal lines from -18 to •25 millim. apart, multispicular, com-

pact. Echinating columns very distinct, connected with each other

for about one third of their length by horizontal bars of single spicules,

and strongly echinated from their bases upwards. Parenchyma very

pale yellow, slightly granular.

Skeleton-spicules of four kinds, viz.:—(1) Setaceous acuate, smooth,

slightly curved, tapering to sharp point, very frequently swollen

near its base, size 1-207 by •01268 milhm., springing from axis and

lying between echinatiugcolumns. (2) Stouter, smooth, slightly curved

acuate, tapering to less sharp point, size either '8875 by -OIQ millim.

from within echinating columns, or •38 by '07416 when echinating

the columns. (3) Smooth acuate, sharply bent at about one fourth of

its length from the base, tapering to sharp point, size '2534 by •0095

millim., forming the bulk of the echinating and axial meshwork spi-

cules. (4) Smooth acerate, sharply bent, tapering to sharp points,

size "304 by ^01267 millim., forming part of the horizontal or cross

series of spicules, which lie between the echinating columns and
between the axial columns, not abundant. No flesh-spicules.

Examined. In spirit and by mounting in balsam.

External Characters. It is about G5 millims. high, and has a short

pedicel rising from a slight basal expansion. The branches lie ap-

proximately in one plane. It is firm in texture, owing to its well-

developed axis. The sarcode invests all but from '5 to '8 millim. of
the ends of the echinating columns. No oscula or pores were made
out. Sheleton very regular. The echinating spicules project in great

numbers from the columns at the usual acute angle. Sjncules. The
thick long acuates apparently form the backbone of the echinating
columns, though they are not always to be made out : the shorter ones,

of nearly the same breadth, occur in small numbers among the
smaller echinating spicules. The small number of acerates present
may be due to the youth of the specimen ; they are to be made
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out, however, in almost every piece examined, and aie well pre-
served and constant in their positions.

Hab. Sandy Point, 7-10 fathoms (on a piece of shell).

This specimen is finely preserved and is probably young.
Obs. The formation of the axial network mainly by short acuate

spicules, and echination of the axial column by isolated long acuates
in addition to the diverging columns, distinguish, at any rate by
the perfection to which they are here carried out, this species from
all the species which have been assigned to either of the closely

allied genera Phahellia and Bictyocylitidi-us. Tlie absence of cyHn-
drical spicules differentiates it from P.ventilabrum and P.folmm, Sdt.,

but can hardly be said to ally it very closely to the other two species,

P. robusta and P. tenax, which are similarly circumstanced ; for in

the one the long isolated acuates are wanting, and in the other a
small spined cylindrical echinates the fibres. The long acuate occurs,
however, in many other Axinellida. Probably Axinella cinnamomea,
Sdt., from the Adriatic and Algiers, is the species most closely allied

to ours, of known forms—though the short acuate is scarcely bent at

all as it is here, and it wants the very stout long and short acuates
which seem to connect this species with the Atlantic species A. mas-
tophom, where these assume such a striking size.

Some of the chief differences between P. cinnamomea, Sdt., and
this Sponge may be thus stated ;

—

Axinella cinnamomea
Sdt. (Adriatic and <

Algiers).

Acerate Sincules.

^Sharply bent, tapering

gradually. Size '444

by -01267 millim.

Phakellia cgregia (As in preceding. Size

(Straits of Magel-.{ -304 by -01267 mm.
Ian). (

Shorter Slender

Acuate.

Very scarce
;

possibly

not proper to sponge;

slightly bent. Size

•2837 to '3863 by
-01086 to -01267

millim.

Very abundant; sharp-

ly bent. Size -2534

by -0095 millim.

Stout Acuate.

Wanting.

Two sizes occur.

Order Holorrhaphidota, Carter.

CiocALYPTA CALVA, sp. 11. (Plate X. fig. 7.)

Massive. Surface smooth. Structure of Sponge cavernous.

Colour whitish. Skeleton of widely separate spiculo- fibres rising

from base, where they are contorted and form a layer. Fibres stout,

flattened, multispicular, spicules parallel in them ; at base containing

a margin of sarcode of one fourth of diameter of fibre, superiorly

becoming approximately Holorrhaphidote ; beginning to brauch and

anastomose about halfway between base and dermis, ending in

dermal membrane in tufts of shghtly diverging spicules, which

spread on the membrane without meeting neighbouring tufts.

Dermis otherwise naked, subopaque, thin, fragile. Skcleton-spi-

cule acuate, slightly bent, tapering from head to a sharp point, size

•577 by -01267 millim. No flesh-spicule.

8*
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Examined. In spirit and by mounting in balsam.

External Characters. Sessile, forming a beehive- sliaped mass

about 18 millims. deep by about 50 millims. long and 36 broad,

growing on the surface of a large flexible worm-tube. Surface

curved both actually and relatively to its base, so that the thickness

of the Sponge at the edges is almost nil. Surface slightly irregular,

owing to depressions between the ends of the skeleton-fibres, covered

externally by a dirty-white dermis of the same colour as the fibres.

Surface of dermis smooth.

Vetits 1 Pores apparently represented by oval openings, from

•633 to "IG millim. in diameter, occurring in groups.

Fibre resembling that of Besmacidon fruticosum, Johnston, in

amount of soft material, except at base, where the spicules lying in

the centre occupy only about half the diameter of the fibre, and give

it a strongly Chalinoid appearance. Spicules lying parallel in the

fibre, projecting from it only at the dermis. Soft material of

fibre granular, yellowish, subopaque, not resembling ordinary horny

fibre. Number of spicules in diameter of fibre varies from about

1.5 millims. in larger to 3 or 4 in small lateral fibres.

Parenchyma. Yellowish white, granular, adhering to fibres.

Dermal Membrane. Yellowish white, granular, in some parts pos-

sessing muscular or other fibres, apparently arising from beneath it.

Skeleton- sjpicule. Of one kind, acuate, slightly bent, tapering

gradually from a well-rounded head to a sharp point. Size "577

by -01267 millim.

Flesh-spicule. None.
Hab. Sandy Point, 7-10 fathoms ; on large worm-tube.

Obs. The strongly ceratinous character of the base of the fibres,

the absence of fistulse, and the absence of dense spicular axes from

which the fibres should radiate, all tend at first sight to separate

this species from the genus Ciocalypta, and, in fact, exclude it from

that genus, if we limit it to forms included by Dr. Bowerbank's

diagnosis ; but the general structure of the fibre and the mode of

termination of its outer extremity, together with the general agree-

ment in the form of the spicules, ally it too closely to C. ijenicillus

and C. leei to allow of a distinct generic appellation at this time,

especially as the method of growth suggests that it may be merely

a young or sessile form of a species closely allied to C. leei. The
proportions of the skeleton-acuates are :

—

C. penieillus, Bowerbank.
C. leei, Bowerbank.
C. calva,

C. tuberculata^ , Carter, is closely allied to these, but has a

skeletou-spicule -023223 milhni. in diameter.

The specimen is remarkable for containing in its dermis a number
of spicules belonging to Esperla vdagellanicd-.

' Ami. & Mag. Nat. Hist. sev. 4, xviii. p. 235.
- Cf. Joum. Liun. Soc. (Zool.), sv. p. 149.

Britain.
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ESPERIA MAGELLANICA, sp. n. (Plate X. fig. 5.)

Massive^ subcyliudrical. Surface and interior coloured by cells

containing a dark pigment. Dermis fragile, with a coarse skeletal

network. Main skeleton composed of a central irregular compact
mcshwork, which sends ramifying and anastomosing fibres to the

dermis. Fibres of main and dermal skeleton stout, composed of

parallel spicula with a minimum of sarcodc. Skeleton-spicules of

one form only, viz. spiuulate, with a very slightlj'^ marked oval

head ; length "4615 to ".544 millini., breadth -01207 niillim. Paren-

chyma pale yellow to ochreous brown when dry, dirty white in spirit.

Flesh-spicnles of two forms, viz. :—(i.) inequianchorate with the

large palm about -j% of the total length of the spicule, and its lower

angles turned upwards and inwards, length •0444 to •05384 raillim.,

scattered ; and (ii.) minute acerate, generally in bundles of two to

four, sharply pointed, length ^0444 to '0634, breadth about '001055
millim., scarce.

Examined. In si^irit, in dried state, and mounted in balsam.

External Characters '. Form irregularly cylindrical, rounded off

rapidly below to a narrow base of attachment, and provided above
with a slight neck at about 30 millims. from the superior extre-

mity, where it is also rounded off. Below the neck the greatest

diameter is about 60 millims., above it about 45 millims. ; total length

120 millims. Colour in life very variable, yellow or green ; inspirit

grey, or dirty-white (in the dried specimens ranging from yellowish

white to an ochreous brown). Surface entirely covered with mammi-
form papillae, from 3 to 6 millims. in greatest diameter, often

coalescing into ridges ; provided at the superior extremity with two
circular vent-openings, respectively 7 and 8 milliais. in diameter,

probably much larger in life. Texture delicate, very readily com-
pressible. Pores ?

Minute Structure ofSurface. Surface covered by a fragile dermis, of

the thickness and texture (when wet) of blotting-paper, composed of a

single layer of more or less loose spiculo-fibre, with polygonal meshes

from ^25 to •o millim. in diameter, tympanized by a very pale brown
sarcode more or less interspersed with loose spicules and greenish-

brown granular cells, sometimes having the centre occupied by a

dark patch of pigment.

The minute acerates occur in bundles of two to four, occa-

sionally scattered ; they are straight and sharply pointed at both

ends. They are found at the sides of the dermal and main skeleton-

fibres. They are of scarce occurrence ; and for that reason and from

the need of an exceptionally good light for finding them, they

constitute an inconvenient character for reference. Probably they

invariably occur in the place of tricurvates in Esperia, where these

are absent.

Hah. Sandy Point, 7-10 fathoms; bottom, dead Balani, some of

which are still, together with a good-sized Terebratula, embedded
in its base.

Seven dry specimens from Otter Island, Patagonia, representing

' These refer to the spa-it speeiinen, except where otherwise stated.
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three specimens, were already in the Museum collection, and are evi-

dently pieces of those mentioned by Dr. Cunningham at p. 481 of his

' Notes on the Natural History of the Strait of Magellan.' The
following are their chief characters, arranged for comparison with

those of the type specimen. It cannot, unfortunately, be deter-

mined which pieces formed part of the same original specimens :

—
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of that genus are settled, it will be well to adhere to the more com-
prehensive term Esperia for these forms.

The nearest allies of this Sponge, of which intelligible descriptions

or specimens are available, appear to be :

—

Spinulaie spicule.
nequi-

Accratcs,

Esperia wot^osa, Schmidt, "I '4117 by •011085 -0577 mm. •057 mm.
Adr. Meer. Suppl. i. p. 33 J mm.
(Adriatic).

E. bowerbanki, id. Adr. l About same as •06334 mm. Ditto.

Meei'. p. 55 (Adriatic) ... J preceding.
£. ;';<«/c«?'«,id. ibid.(Adri-

1 onn i, nnd- a-oo rv^^-f:
j^j-jg-v

^
,'• '399 by -0090 mm. -00384 mm. -0475 ram.

-E". rhopalophora and E. intermedia, Schmidt, from the North
Atlantic, may perhaps prove, when more fully described, to come
near this species. Rhaphidotheca affinis, Carter, from oiF the north
of Scotland, differs but slightly from it in the forms of its spicules

;

but their sizes are greater.

For details of appearance in life see Dr. Cunningham's work on
the Straits of Magellan above mentioned.

•^n^

Alebion proximum, sp. n. (Plate X. fig. 8.)

Incrusting. Surface covered with numerous narrow convolutions,
aud minutely roughened ; vents scattered, '2 to •S millim. in dia-
m^eter. Colour dark brown. Main skeleton composed of primary
columns of spiculo- fibre running from base towards surface ; fibres 5
to 6 spicules thick, crossed by secondary bars approximately at right
angles, bars 2 to 5 spicules thick. Dermal skeleton a regular poly-
gonal network of spiculo-fibre, 1 to 5 spicules thick, beneath which
lie irregular tracts of cylindrical spicules. Spicules united in fibres

by a minimum of sarcode. Parenchyma very granular, reddish
brown. Skeleton-spicules of two kinds :—(i) acuate, covered from base
to apex with short spines, tapering from within about 5 diameters of
apex to a sharp point, size "ISSSS by '0095 millim., in main and der-
mal skeleton ; (ii) cylindrical, tapering from middle to a neck, termi-
nated by a distinctly spined head, at each end, size -15835 by "0079
millim., in subdermal tracts. Flesh-spicules of two kinds :—(i) inequi-

anchorate, upper palm conical in outline, inferior edges angulated,

shaft slender, lower palm small, triangular, terminated by a sharp
point, length '02534 millim., scattered ; (ii.) bipociilate, exactly

similar to that of the British species Halichondria hyndmani,
Bowerbank, size "OlOoG millim. broad (from back of shaft to front

of the curves), scattered.

Examined. In spirit and by mounting in balsam.

External Characters. This species is represented by a specimen
coating one valve of a Peeten. It resembles Halichondria hyndmani
and other nearly allied British forms in its corrugated surface. At
the centre of the shell it is merely a brown film. The convolutions
are sometimes substellately arranged, and may be as much as
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2 millims. in height. Pores 1 Vents distant from each other by 2
to 7 diameters. Texture fragile.

Skeleton appears somewhat confused in transverse sections ; but
this is partly due to the opacity of the sarcode, which conceals in

part the relations of the fibres. Spicules aggregated loosely in

fibres. The colour of the parenchyma resembles that of most
Microcionce and most of the British Halichondrice (Bowerbank)
which are related to this species.

Skeleton-spicules . The heads of the cylindrical are .well marked,
being nearly as broad as the maximum diameter of the shaft ; their

external halves are covered with small but distinct spines. The
whole spicule presents an exaggerated form of the corresponding
type in H.pattersoni, H. hyndmani, and //. ingalli (in which species

its head is faintly microspined). Flesh-spicules. The inequiancho-
rate is of the same form, down to the inferior spine of the small

palm, as in the above-named species, as is the bipocillate ("bipo-
cillated anchorate" of Bowerbank, "grotesque spicule" of Carter).

The latter, which was very seldom found in the microscopic mount-
ings, is decidedly larger than in "any of the British allied species.

For further relations to these forms, see table of comparison (infra)

with the type specimens of Bowerbank's species.

Ilab. Sandy Point, 7-10 fathoms (on a Pectcn).

Spicules—-Characters and Proportions.

Alehion ^jtoav'/^jm;?

(Straits of Magel-
lan).

A. {Ralichondrla)

2Mttersoni, Bowk.
(Britam).

A. {H.) hyndmani,
Bowk. (Britain).

A. (H.) wffalU,Bowk.
(Britain).

Spiuecl Acuate.

Sliglitly spined all

over ; tapering from
near apex ; •15835

by '0095 mm.
Slightly spined all

over ; tapering from
near middle; -23436

by -010537.

Spines mostly near
base ; tapering from
middle; -228 bv
-0095.

Spines mostlj' near
base; tapering from
middle; -152 by
•006334.

Cylindrical.

With distinct heads
-15835 by -0079

mm.

Heads scarcely di

stinguishable from
shaft; -247 by
-006334.

Very slight, faintly

spined heads;-19636

by -038.

Heads less visible

and less spined than
in preceding; -1457

by -02534.

Inequi-

anchorate.

As in British

.species.

-025337mm.
long.

•02.5337 long.

•02275 long.

•01583 long.

Bipocillate.

As in British

species.

•01056 mm.
broad.

About •OOS

mm. broad.

•008445 mm.
broad.

•008445 mm.
broad.

Alehion, Gray (P. Z. S. 1867, p. 534) seems to be the only genus
at all correctly defined, of the four in which he has placed these and
the alhed species ; the character of " branching" should, however, be
omitted from it.

Probably Myxilla rubiginosa, Sdt., from the Adriatic, is allied to

these forms ; but Schmidt does not mention any minute f*esh-

spicules from it.
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Hymedesmia polita, sp. n. (Plate X. fig. 9.)

lucrusting, thin. Surface glabrous, with minute scattered points,

dark umber-brown. Vents chiefly grouped two or three together,

minute. Pores scattered. Main skeleton of short primary spicular

columns extending directly from base to surface, which break into a

slight brush just below surface, and slightly project from it ; bases

surrounded by groups of small spined acuate spicules. Dermal
skeleton of a thin loose spiculo-fibre connecting the primary columns.
Sarcode reddish brown. Main skeleton-spicules of two kinds :

—

(i) Spined acuate, spines reaching to within one fourth of length of

the sharp apex, most strongly developed at base, size •25337 by
•00887 millim.

;
(ii) smooth acuates tapering from head almost to

the apex, which is abruptly pointed, size -2407 by -0038 millim.

Dermal skeleton-spicules same as latter. The small spined acuates

are entirely spined, size • 10135 by '006334 millim. Flesh-spicules

confined to dermis, of one kind, viz. equianchorates in rosette-like

groups, shaft slender, front palms entire, with a straight lower

edge, tubercle prominent, length •01267 millim.

Exatnined. In spirit and by mounting in balsam.

In external characters the single specimen is incrustiug, very

thin (about •G millim. greatest thickness) ; surface slightly un-
even, glabrous, minutely punctate. Colour very dark umber-brown
in spirit. Vents chiefly in groups of 2 or 3, oval or circular, open-

ing obliquely to surface ; diameter about ^25 millim. Pores oval,

scattered, numerous, about '07 millim. in greatest diameter.

Skeleton. No distinct basal membrane. Some lines of fine

long acuates lie at the base. A set of distinct primary spicular

bundles spring from the base at from "18 to "36 millim. apart; their

bases are surrounded by groups of spined acuate spicules ; they

proceed to surface approximately at right angles to it; and their spi-

cules diverge laterally, echinating the fibre until just below the

surface, where they diverge slightly ; the apices of the terminal

spicules project beyond the surface slightly.

Dermis. Lines of fine long subparallel acuate spicules extend

between the apices of the primary skeleton-columns, diverging from

one another where the lines are bent.

Hab. On a Balanus sessile on large worm-tube. Sandy Point,

7-10 fathoms.

Obs. It approaches Microciona tuberosa, Bowerbank, from the

Straits of Malacca, very closely in spiculation and some other

characters.

Microciona tuberosa, 'Bowk. Hymedesmia polita. (Ma-
(Straits of Malacca.) gellan.)

Sometimes basally micro- Always smooth. Lengtli

spined very slightly. •2407 mm.; breadth '0038.

Length -285 mm. ; breadth

00475.

Q, , ,
J-

( Only slightly imeveu at base. Spined for at least half of

J,,,
^°^^^

\ Length •2487mm.; breadth length. Length -25337
Acmte.

I

.pg_._ ,^jjj_ . breadth -00887.

L Slender Actiate

Spimde.
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3. Small
Acuatc.

Spincd

Microoiona tuhcrosa, Bowk.
(Straits of Malacca.)

[ Spined all over. Length

\ -1077 mm. ; breadth -0079.

Hymcdemnia folita.

gellau.)

4. Equianchorate.
' Very thinly

sending out at intervals

echinated columns about
•34 mm. long.

' Externally echinated by
small spined aouates ; sav-

code dark, not constantly

spicular.

Barcode Granular, reddish brown.

Habit

Dermis

Spined all

•10135

•006334.

Same characters in both
incrusting ?, Incrusting.

ovei'.

mm. :

(Ma-

Length
breadth

Echinating

columns buried in sarcode,

with the exception of ter-

minal spicule-points.

Smooth, except at points of

projection of skeleton-

bundles ; slightly but con-

stantly spicular.

Grranular, reddish brown.

This appears to be its nearest described ally ; but it is placed

with Hymedesmia provisionally (in spite of its wanting the bihamate

spicule found in the type, H. setlandica) in preference to Myxilla

and Microciona, owing to its fundamental divergence in spiculation

from the type species of those genera.

{Note. Any discrepancies between this account of M. tuberosa and

that given by Dr. Bowerbank in his description in Proc. Zool. Soc.

1875, p. 281, are justified by an examination of the type specimen.

The " somewhat complicated rete," said to be formed by the " ske-

leton-columns " {I. c.) appears to be not due to the sponge-skeleton,

but to an anastomosing mass of tubes formed probably by an arena-

ceous foraminifer; for the axis of the "columns" is, as a rule, not

spicular, but formed of minute grains of sand.)

Trach^tedania ', n. gen.

Sponge. Main skeleton composed of vertical inferiorly distinct

spiculo-fibres, terminating on surface in radiating brushes ; spicula

siliceous, united by a minimum of sarcode, lying parallel in fibre, of

three forms, viz. spined acuate, smooth acuate, terminally or sub-

terminally inflated cylindricals. Flesh-spicules siliceous, slender,

acerate. Sarcode pale-coloured. A basal lamina of spicules may
be present.

This genus is based on the new species T. spinata. It differs from

all the known species of Tedania, Gray, in having three kinds of

skeleton-spicules, one of them being spined ; that genus, however,

seems to be the nearest genus at present defined.

Trachytedania spinata, sp. n. (Plate X. fig. 10.)

Incrusting, laminar. Surface level, glabrous ; under lens seen to

be minutely but thickly pitted. Colour yellowish white. Vents?

Pores ? Main skeleton a series of independent, approximately ver-

tical spiculo-fibres, about 3 to 6 spicules thick, rising from a basal

lamina of fine cylindrical spicules, and deflected laterally at surface,

there breaking up into a horizontal brush of somewhat radiating cylin-

1 From Tpaxis, rough, in allusion to the spined basal spicules, and Tedania,

the name of the allied genus.
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drical spicules, which, with loose ones of the same kind, form the
dermal skeleton by the crossing of their ends. Main fibre, spicules

united somewhat loosely. Parenchyma compact, almost perfectly

colourless aud transparent. Skeleton-spicules of three kinds, viz. :—
(i) acuate, covered with sparse, short spines for about 4 diameters,

from base, tapering to point gradually, size -1647 by '006334 millim.,

forming basal portion of vertical fibres
; (ii) acuate, smooth, head

almost pointed, apex generally somewhat abruptly pointed, size "196

by 006334 miUim., forming median portion of vertical fibre

;

(iii) cylindrical, smooth, of mainly uniform diameter throughout
up to the heads, which are slightly swollen, and then end in more
or less sharp hastate points, size -1774 to •18736 by '0038 millim.,

forming basal and dermal skeleton and summit of vertical fibres.

Flesh-spicules, besides the last-named, fine acuates, very slightly

blunted at base, tapering to very fine apex; size "152 by "0009
millim. ; scattered universally through sarcode.

Examined. In spirit and by mounting in balsam.

External Characters. The single specimen, which is extremely
well preserved, coats the valves of a Pecten, which was alive when
taken. It forms a thin film, varying in thickness from about '70

millim. to tissue-paper thickness. It fills up the depressions be-
tween the ribs, and thus presents a very smooth rounded contour

;

but the lens shows that it is covered with minute points and shallow
pits, the former probably representing the terminations of the pri-

mary skeleton-columns. Vents are possibly represented by two or

three irregular depressions or openings, '25 to '5 millim. in diameter,

near the thickest part of the sponge. Pores not found.

The skeleton is simple in structure, and represents the type as-

signed to Hymedesmia by Dr. Bowerbank. The basal lamina is

composed of loosely aggregated spicules, about 3 or 4 spicules

thick. The composite structure of the vertical fibre is remarkable,
and well adapted to secure, by the spination of the basal spicules,

solidity of rooting, and, by its shading off into less stout spicules

above, pliability. No special cementing sarcode is apparent. The
structure of the dermal skeleton is essentially that of the Tedanice,

though its connexion with the main skeleton is more marked than is

usual in that genus. The parenchyma is slightly yellow, but in

the almost entire absence of colour and of opacity resembles that of

the Renieridte in general. The two \a,rgeY skeleton-sjncules (acuates)

are probably varieties of one original type ; from its position, at the

base of the columns with the roughened end downwards, the spined

acuate is perhaps developed to suit the incrusting form of the

Sponge ; otherwise it differs from the smooth form mainly in being

slightly shorter. The cylindricals are really sharply pointed ; but
the penultimate swelling is generally discernible, and sometimes gives

a fine spear-head outline to the head ; they seem to be a further de-

velopment of the typical cylindrical form in the same direction as

that shown by Tedania tenuicapitata (sp. n.).

Ilab. Portland Bay, Chili (opposite the chief island of Madre-de-
Dios Archipelago), 10 fathoms. On both valves of small Pecten.
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Tedania tenuicapitata, sp. II. (Plate XI. fig. 1.)

Massive, almost white. Surface bearing scattered shallow pits

from about -1/ to 1 millim. in diameter. Texture very soft and

fragile. Vents small, scattered. Pores scattered. Main skeleton a

very loose network of spicules, with triangular to polygonal meshes,

extending from base to surface, crossed at nodes by spiculo-fibres lying

parallel to surface ; sides of meshes formed by groups of 2 to 5 acuate

spicules (sometimes of cylindrical spicules in whole or in part), scarcely

touching. Dermal skeleton composed of sheaves of 20 or more cylin-

drical spicules, closely aggregated at one end, and radiating outwards

with the other over the surface. Parenchyma very pale yellow to

colourless, finely granular. Skeleton-spicules of two kinds, viz. :

—

(i) smooth curved acuate, tapering to a sharp point from a distance

of about 6 diameters from the point, size '38 by '01267 millim. ; and

(ii) cylindrical, double-headed, smooth, heads about one third as

broad again as shaft, and oval, drawn out to a point, occurring in

main skeleton, and alone forming dermal skeleton, size '2787 by

•006334 milUm. Flesh-spicules acerate, tapering from centre to

very fine points, roughened almost imperceptibly on surface, one

end slightly the stouter, scattered, size '316 by •0021114 millim.

Examined. In spirit, and by mounting in balsam.

External Characters. The single specimen forms a small subpyra-

midal mass, whose four uninjured faces form rounded angles of about

120° with one another. It appears to have been broken from a

mass sessile by a broad triangular base. Among the numerous

small pits of the surface, in which many of the pores are collected,

and between which the Sponge forms insignificant ridges, are dis-

tributed the five vents which are still left. Three of these are close

to the apex ; they open on the surface level, and penetrate straight

into the Sponge to a depth of 3 to 8 millims., where they suddenly

terminate ; they are oval, and 1'5 to 2 millims. in diameter. The

pores lie on the ridges and in the small surface-pits.

The main skeleton is very vague, the spicules of the fibre being

hardly in contact ; it consists generally of the stout acuates ; but

sometimes groups of 6 to 10 cylindricals take their places, or they

are mixed with a few of these ; a horizontal network of stout acuates

occurs throughout, but is especially developed just below the dermis.

The dermal-skeleton bundles appear to radiate from certain centres

with more or less regularity.

The parenchyma is very transparent, and is sufficiently well pre-

served to show, in Canada balsam, numerous round nuclei, of about

•0095 millim. diameter, transparent, and uucleolated.

The cylindrical spicule differs from that of all hitherto recognized

species of the genus in being terminally pointed ; the heads are very

slightly marked and suboval in outline, and are not microspined

as in the Mediterranean and Malacca species already known. The
fine acerate has, as in other species, one end stouter than the other,

though very slightly so : the roughening of the surface is often im-

perceptible ; it takes the form, as far as can be made out, of sub-

spiral scratches.
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Hab. Trinidad Channel, near Madre-de-Dios Islands, off S.W.
Patagonia, 30 fathoms.

Obs. The two already described species, Halichondria aspera
and Isodictya rudis, Bowerbank, both from the Straits of Malacca,
possibly merely varieties of one species, together with Tedania suc-
toria, Schmidt, from Iceland, resemble our species in important
points. It is also noteworthy that Schmidt refers (Spong. atl. Geb.
p. 43) to a shapeless white specimen of a Tedania from llio de
Janeiro, to which he gives no name. Looking at the locality and
at this description, one would not be surprised to find that it proved
to be our species.

The two Malacca species have a most interesting relation to the
rest ; for with the terminally microspined heads of the cylindrical

spicule, characteristic of the Mediterranean Tedanice, they combine
a very marked roughening of the fine acerate—an irregularity of
the surface which is only possible to make out, in the case of T. tenui-

capitata, with very good light, and then not always, and which is,

so far as I am aware, peculiar to the acerates of this genus, being
wholly distinct from spination or " microspination."

Tedania suctoria, Schmidt, has cylindricals with two smooth heads,

as in our species ; but they are not terminally pointed as here. It

is probably the most nearly allied of described species. Its spicule-

characters, for comparison with those of T. tenuicapitata, are :

—

Smooth Acuate Spicule.

Cylindrical Bicapitate..

Fine Acerate

Skeleton

T. mctoria. (Iceland.)

tapering very gradually
from head. Size •5325

by -OlbSZ mm.
Heads oval, rounded off

terminally. Size '3357

to -38 by 008445 mm.
" Surface-roughness gene-

rally perceptible. Size

•2924 by -00285 mm.

( Main-skeletou fibres more
compact. Dermal cylin-

dricals radiate more re-

gularly ; bundles larger

I

and less distinct than in

I, the other species.

<

T. tenuicapitata.

(S.W. Chili.)

Beginning to taper about
(3 diam. fromend. Size

•38 by -01267 mm.
Heads shghtly oval,

pointed. Size -2787

by •006334 mm.
Surface-roughness rarely

perceptible with cer-

tainty. Size •SIG by
•002114 mm.

Skeleton-fibres as loose as

possible. Dermal cy-
lindricals in distinct

bundles, radiating each
from a separate point.

Amorphina sp. inc.

A minute, thin, incrusting patch on the worm-tube which bore
Alebion proximum. It is white; and the sarcode is granular, but almost
colourless ; the spicules are smooth, sharply bent acerates, ending
rather abruptly in points, and resembling those of A, genetrix,

Schmidt, but far smaller, and massed in flattened tracts.

Hab. Sandy Point, 7-10 fathoms.
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Reniera fortior, Schmidt? (Plate XI. fig. 3.)

Reniera fortiori O. Schmidt, Spong. atl. Geb. p. 40.

A poorly preserved spirit-specimen, which has lost most of the

dermal membrane and much of the internal sarcode.

Examined. In spirit and by momiting in balsam.

External Characters. Form massive, irregular, subglobose, at-

tached by a short pedicel about one fourth as broad as the greatest

diameter of the Sponge. Texture very elastic. Colour semitrans-

parent dirty white ; surface in present state chiefly regularly and

minutely hirsute.

Minute Surface-characters. Where the dermal membrane is pre-

sent, this consists of a very thin brownish-yellow lamina, resting on

the ends of the primary skeleton-columns, and formed by a skele-

ton network of 1- to 2-serial lines of fine acerate spicules, lying in a

fine fibre, with meshes of 1| to 2 spicules' lengths in width, crossing

each other at acute angles, the intervals being more or less occupied

by fine and stouter acerates lying in the almost transparent, slightly

granular sarcode which fills them. Where this membrane is absent,

the ends of the skeleton-columns project as fine pencils.

Vents 1 apparently represented by 4 or 5 roundish apertures,

of about 1 millim. diameter each, situated on a somewhat concave

lateral surface ; they appear to lead directly inwards.

Pores 1 apparently scattered or aggregated in twos, oval ; largest

diameter '045 millim.

Main Skeleton. Composed, in the older parts, of Chahnoid fibre,

containing only about half its hulk of horny matter ; in the younger

parts a margin of this material is but rarely seen to surround the

spicular axis; possibly this is partly due to imperfect preservation.

Colour absent, or of the faintish possible tinge of yellow. Primary

fibres contain a 2- to 4-, generally 3-serial axis of moderately

stout, short acerate spicula ; they run from the centre to the sur-

face, meeting the latter approximately at right angles, and are distant

from each other by 2 to 4 spicule-lengths. Secondary fibres at right

angles to the primaries, usually composed of a double series of iden-

tical spicules ; occur at intervals of 2 to 3 spicule-lengths.

Sl-eleton-sjiicules. Of one form— short stout acerate, slightly and

gradually bent, or with a slight angle, tapering gradually to the

points; size -13935 miUim. long by -0094 broad.

Flesh- and Dermal Spicules. Of one form—short slender acerate,

slightly and gradually bent, tapering gradually to points ; size of

average largest '10135 ipillim. long by '0038 broad, in the case of

the dermal, '1077 long by '006334 broad, in the case of the flesh-

spicules, which latter are probably merely young skeleton-forms.

Hab. Elizabeth Island, Straits of Magellan (eastern portion),

sandy bottom, 6 fathoms.

Chalina granti, Bowerbank, strongly resembles this Sponge in its

chief essential characters ; the main differences between the two are

those of degree rather than of kind. Thus the skeleton-spicule mea-

sures •133 by -01056 millim., and is of the same type of acerate,

though, as the measurements show, it is, although shorter, actually
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as well as relatively stouter than in our Sponge. Outward form
branching and fixn-shaped. Its primary-skeleton fibres are far nearer

together than here ; in composition they are 1- to 2-spicular in some
parts, 2- to 3-spicular in others, while 2 to 3, occasionally 4, is the

proportion in the present species. The proportion of horny matter

in the fibre is generally, as here, only just sufficient to bind the spi-

cules into a pliable fibre.

The chief differences are shown in tabular form :

—



128 ZOOLOGICAL COLLECTIONS MADE DURING [Jan. 4,

surface, tho openings being those of the excretory canals. Main ske-

leton of spiculo-fibre, the spicules uniterl by a minimum of sarcode,

consisting of a primary set of fibres, from 6 to 10 spicules thick, at

right angles to the surface, from which they project (multiplying as

they approach the surface by hrancMng), connected by a secondary set

at right angles to them, containing usually from three to four spicules

in their diameter, and by an irregular network of single spicules or

bispicular fibre, crossing the interspaces at various angles.

Dermal Skeleton. An irregular reticulation, I to G spicules thick,

lying between the points of the primary-skeleton fibres in superficial

pigmented layer. Parenchyma semiopaque, muddy-brown in colour.

Spicules—but one form for all parts, viz. a smooth acerate, slightly

bent at the middle, ending rather gradually ; size •17736 by '00887

millim. Embryos, apparently in the i^lanula stage, lie embedded

near the interior surface of the Sponge ; they are oval ; the greatest

diameter varies from -24 to •43 millim. In one place a dense mass

of about 15 occurred. As the specimen was taken on March 3rd,

1879, the sexual period is hereby fixed.

Examined. In spirit, and by mounting in balsam.

Hab. Trinidad Channel, Chili (just north of chief island of Madre-
de-Dios archipelago), 30 fathoms.

Ohs. The specimen differs somewhat from the original specimens

of the species, though hardly enough for it to form a new species.

The chief differences are here tabulated :

—

8. aulopora, West-
|

Indian specimens {

(^Schmidt).

S. aulopora,

S.W. Chili.

External Charac-

ters.

/'Massive, sub-

erect ; Tents

along edge of

column, in dis-

tinct tubes.

Yellowisb in

dry state.

( Massive ; vents

on distinct tube

or tubes. Dull
var., { brown in sjiirit.

I

Skeleton

.

Primary^ lines pro-

ject slightly from
surface ; spicules

6- to 12-serial in

them ; secondary
liues5-to7-serial.

Spicules.

Acerate, slightly

bent at middle,

tapering slowlyoff

to points. Sizo

•165 by -00792

mm.

Primary lines pro- As in preceding.

ject considerably Size 'YllZQ by
from surface ; spi-

cules 6- to 10-

serial ; secondary
lines 3- to 9-

serialc

•00887 mm.

The probable type specimen of Isodictya mirabilis, Bowerbank,
from the " East Indies," has spicules measuring -1771 by •0079

millim., and agrees well (apart from the presence of the polyp-cells)

with Schmidt's species in external characters, although the tendency

of the vents to become elevated on separate tubes towards the base

is but slightly marked. If the locality for that species is correct,

the distribution is a very wide one— assuming the identity of the

' It should be noted that the specimen from which the character was tak en
was pi'obably dried before being monnted; therefore the ends of the fibres

had probably been rubbed.
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species. The skeleton, however, is less regularly rectangular ; and
the primary fibres appear to project but little.

VioA CARTERi, sp. n. (Plate XI. fig. 2.)

Sponge composed of irregularly ramifying vesicular masses, lining

similarly shaped perforations in solid bodies. Body-wall and mem-
branes thin, carrying felted or fasciculated aggregations of the

skeleton-spicule. Vents scattered, papillary. Colour (in spirit)

vivid crimson. Skeleton-spicule smooth, stout, spinulate, slightly

curved, tapering to point ; head spherical, exceeding the body in

diameter ; length •394 millim., breadth of body '01 52 milHm. Flesh-

spicules scattered, numerous, spiro-spinular {i. e. elongated, spiral,

spined), the curves deep, alternately angular and convex; spines long

and slender; length -0412 millim., breadth (without spines) •00127

millim.

Examined. In spirit, and by mountinn; in balsam.

Hab. Victoria Bank, oflfS. Brazil, lat.^20°42' S., long. .*57°27'W.,

calcareous rock, nuliipore (?) &c. ; bottom, dead coral; 39 fathoms.

One specimen (or possibly more in the single mass of rock) repre-

sents this species in the collection, spreading iu the interior of a

flattish, irregularly excavated, calcareous mass, and appearing in

section at the broken edge of the mass, as well as indicating its pre-

sence by its various vents scattered over the surfiice ; at these points

a dark-crimson central spot is seen, surrounded by a fainter colour,

apparently the result of the staining of the surrounding rock by the

Sponge.

External Form and Characters. To the above mav be added that

it forms botryoidal irregular deep-lying masses, which ramify irre-

gularly to the exterior, by sending out long narrowing tubes which
end on the surface in the vents.

Obs. The coloration of this sponge is exactly the same as that of dry
specimens of Vioajohnstoni, Schmidt, or, rather, of the form wrongly
described under that name in 1870 by Schmidt (Atl. Geb. p. 5, pi.

vi. fig. 18), in which sponge, as in this, the tint is not permanently

altered by (he action of potash ; it is almost identical with that of

n reputed specimen of Aict/onium jmrpiireum, Lamk., in the national

collection referred to by Mr. Carter (Ann. & Mag. N. H. [4] xvi.

p. 197).

The generic name Vioa, put forth in 1833 by Nardo (Isis, 1833,

p. 523), for a genus said to be founded on " Alei/oniiim asbestinum,

Linn.," and adopted by Schmidt (Spong. adr. Meer.), is here used in

preference to Cliona, published in 1^26 by Grant (Edin. New Philos.

Journ. i. p. 79) ; for this name, under the form Clione, was already

occupied, having been applied in 1 774 by Pallas (Spicilegia Zool.

fasc. X. p. 28) to a genus of Pteropodous Moilusca.

By the specific name the Sponge is dedicated to Mr. II. J. Carter,

whose work in this difficult genus has done so much to elucidate its

anatomy and determine its systematic position, and to whose assist-

ance in my work among the British-Museum sponges I am so much
indebted,

Proc. Zool. Soc—1881, No. IX. 9
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The species appears to stand near to tlie sponge figured by Schmidt

as V.johnstonii in 1870 {I. c. supra), and there set down as a variety

of the form which he described in 1862 (Spong. adr. Meer. p. 78,

pi. vii. fig. 14), but which is obviously specifically distinct from

that of 1862, on the ground of its almost totally different spicu-

lation ; for to the latter are attributed acerate and stellate forms as its

complement, while the 1870 species' possesses a spinulate and two

forms of spiro-spinular spicules (cf. Carter, Ann. and Mag. N. H.

[5] iii. p. 149, who suggests this solution of the discrepancy between

the two descriptions). It differs from this species cliiefly in the ab-

sence of a short stout spirospinular flesh-spicule, and in the much

greater fineness of the thin spiro-spinular form (the diameter being as

I to 3 and the length as 1 to 2 of those of that species).

It seems to be also not far removed from Clione lohata, Hancock

(A.nn. and Mag. N. H. [2] iii. p. 343, pi. xii. figs. 4, 8, and

[3] xix. p. 239, pi. vii. fig. 6), but differs from it in the stoutness of

the spinulate spicule and the globose character of its head, and in

the greatly inferior diameter and the less frequent angulation of the

spiro-spinular spicule. That species is described as being dark in

colour when dry ; but as the colour when in spirit is not mentioned, it

is not safe to compare it with V. carteriRH to tliis point. SoUas's C.

suhulata- differs from this, apart from the colour (which is unfortu-

nately not mentioned by him), in the greater stoutness of the body and

greater distinctness of the head of the spinulate ; its length and the

length and characters of the spiro-spinular agree almost exactly with

those of our species.

Relations of the Hormj ond Siliceous Sponffes ofMagellan's Straits

alid the neicjhhouriny Coasts to thoseofother Seas.—I have gone some-

what more into details, in comparing the sponges described in this

])aper with allied forms, than is usual in papers of this kind. But I felt

this to be desirable for two reasons :— 1st, because the characters of the

Sponge-fauna of these localities have hitherto been hardly investigated

at all, and it is therefore important to ascertain its relations to those

of other localities ; 2nd, because in certain groups, cliiefly in the

Benierida, the possible range of variation of individual species seems

to have been not clearly ascertained, owing mainly to the imper-

fection of our present knowledge of the relative classificatory values

of the different characters; and as the nearest allies of the species here

described were mostly from the Northern and Equatorial Atlantic, it

was to be expected that in the ))assage to the southern part of the

Atlantic Ocean we should find indications of the nature and extent

of the changes which species have undergone (if that is the right way
of expressing the relation) in making the same or the converse passage.

In the present state of our knowledge, the genera of the above

groups of sponges as a rule embrace many species and are widely dis-

tributed. This is due probably to the want of a more minute sub-

division of the genera, but also certainly to some extent to the great

age of the group in time, and to its members being but little limited

^ This should be renamed, and would be well called Vioa schmidtii.
' Aim. N. H. [5] i. p. 65, pi. ii. figs. 26-28.
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in space by the natural barriers (wide and deep seas) which serve to

break up such groups as the marine Molhisca and Crustacea into a very

great number of comparatively distinct faunse. In this collection,

all the species but one have been assigned to genera aheady known
from the North Atlantic, and three of the four already described

species which occur in it were previously known as West-Indian forms,

while the species most nearly related to the new species are chiefly

Atlantic. When the Pacific sponges are as well known as those of

the Atlantic, we may expect, looking at the geographical relations be-

tween this district and the Pacific, to find a considerable though pro-

bably much slighter resemblance between them and the Magellan

forms. No detailed descriptions have been hitherto published of

any New-Zealand sponges ; so that such descriptions will be received

with much attention when they appear, considering the intimate re-

lations which the Vertebrate and Invertebrate faunse of that district

bear to that of the one at present under consideration, as far as they

have been investigated. But indications are not wanting of a close

connexion between the sponges of the two localities.

The results arrived at by comparison of the species found here

with allied forms from other parts of the world may be conveniently

arranged thus :—

Sjjecies already knowu. Present locality. Originally described as Original locality.

Hircinia kispida^ ^ S.W. Chili.

Lamk.
^ Cladochalina armigera, Off E. Brazil

Sdt., var. pcrgamen-
tacca.

Eeniera fortior, Sdt.? St. of Magellan.
Schmidfia aulopora, S.W. Chili,

Sdt., var.

;

Spongia hispida, La,mk,

I

C. armigera, Sdt.

R. fortior, Sdt.

8. aulopora, Sdt.

"Southern Seas."

Florida and Antillea.

Antille.''.

W. Indies and Florida,

New sptcies. Localitv.

Jvlgsina ? regularis.
' Ckalina coppingeri.

Siphotiochalina fortis.

Phakellia egrcgia.

Ciocah/pfa calva.

Espcria mageUanica.
Alehion lyTOximicm.

St. of Magellan.
Off E. Brazil.

S.W. Chili.

St. of Magellan.

St. of Magellan,
St. of Magellan
St. of Magellan.

Nearest described allies.

!

I

Localitv.

Hymedesmia poUta. \ St. of Magellan.

Trachytedaniaspinata,
Tedania tenuicapUata.

' Vioa carteri.

Species undetermined.

Amorpkines sp.

S.W. Chili.

S.AV. Chili.

Off S.E. Brazil.

Not determined.

C. gradienta. Bowk.
& bullcda, Sdt.

Axinella cin namomca,
Sdt.

C. leei, Bowk.
E. nodosa, Sdt.

Halichondria p)atter-

soni, Bowk.
Microciona tiibovsOj

Bowk.
Atlantic Tedania.

T. svcloria, Sdt.

Cliona subulata, Sollas.

St. ofMagellan.

Britain.

West Indies.

Mediterranean.

Britain.

Adriatic.

Britain.

Straits of Malacca

Atlantic.

Iceland.

Hab. ?

' These species cannot be reckoned as belonging to the Magellanic fauna.

9*
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With regard to the amount of distmctaess between the new species

and their nearest allies, the remarks or tables given under each sponge

should be consulted. It should be remembered, in estimating the

relations of this fauna, that comparatively few species have been in-

telligibly described from any seas but the Atlantic and Mediterranean

;

but even allowing for that, the fact that in but one case the nearest

ally is to be found outside those two areas speaks strongly for the

Atlanticfades of the Magellan and S.AV. Chilian fauna.

Subclass CALCAREA.

The technical terms here used are those employed by Hiickelin his

' Kalkschwamme,' and with the meanings there applied to them.

The collection, it will be seen, contains the British form Clathrina

coriacea (hitherto known only from arctic and north temperate seas)

and the Australian species C. poterium as its sole representatives of

a INIagellan fauna. Considering the number of dredgings in shallow

waters which have been taken here, this result may be considered as

probably showing the extreme poverty of this region in Calcisponges.

A striking contrast to this is furnished by the dredgings at the

Victoria Bank, a shoal to the north-east of Rio de Janeiro, which

was not visited by the ' Challenger,' and from which no Sponges

have hitherto been described. Of the four (or possibly five) species

which come from this locaUty, three are new, and a fourth has been

assigned with considerable doubt to one of the species obtained.

The well-known littoral habits of the Calcarea are thus brought

forcibly to mind ; for had they been fitted to live in deeper waters, it is

almost inconceivable that more of them would not have spread from

the mainland, whose fauna is already somewhat known.

Clathrina coriacea, Johnston.

(^Clathrina, Gray, P. Z. S. 1867, p. 557; Ascetta, Hackel, Kalk-

schwamme, ii. p. 14.)

Spongia coriacea, Montagu?, Weru. Mem. ii. p. 116.

Grantia coriacea, Johnston, Brit. Spong. p. 183, pi. xxi. fig. 9.

This species occurs on a hw species of dead lietepora, forming

either (a) a minute tube {Auloplegma form of Hiickel) running over

the surface, expanding at intervals into a bulbiform dilatation, and

varying in diameter from -18 to -426 millim., or (i) apparently a

thin-walled sac of not less than 2"5 millims. extreme diameter. The
sarcode is coloured reddish brown by an unevenly distributed pig-

ment. The spicules agree with the common type figured by Hackel

in the 'Kalkschwiimme,' pi. v. fig. 2, differing slightly from it

in being sharply though abruptly pointed, and in being slightly

inequiradiate ; they measure:—in (a), basal ray -1267 to -14

milhm., laterals -095 to -114 miUim. long, diameter -00844 to -0095;

in (5), basal ray -114 to •2027, laterals 'WA long, diameter -00844

to -0095 millim.

These measurements agree closely with those of the spicules of

Johnston's specimens of Grantia coriacea. The distribution, already
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increased by Carter (Ann. & Mag. Nat. Hist. ser. 4, xx. pp. 38, 40)
to include the Arctic region, is now extended southwards and into

the Pacific.

Hab. Tom Bay (8. W. Chili), 0-30 fathoms ; on dead Retepora,

Clathrina poterium, Hackel.

Ascetta primorclialis, var. poterium, Hiickel, Kalkschwiimme, ii.

p. 17, pi. V. fig, \,f-i.

Found in the form of a running tube {Auloplegma form), as in

(«)ofthe preceding species; diameter of tube •2.5 to -.33 millim.

;

slightly pigmented with diffused red-brown pigment, concentrated

into a granular mass in some places (possibly due to a siliceous or a
horny sponge which grew in the neighbourhood). The triradiate

spicules are of two sizes, as shown by Hiickel for his iVustralian

variety poterium ; but they are connected by intermediate stages.

The large dermal form (which is occasionally bluntly pointed) varies

in the diameter of its rays from '019 to •02217 miilim. ; one ray is

usually about 7 : of tlie length of the other two, being from •13937

to •1774 m.illim. long, while the smaller rays are '1267 to •1584 in

length. The smaller, subdermal spicules have rays measuring about

•1J8 and '1207 (respectively, in the one spicule) by ^095 to 'OlOSG
miilim. The largest of the larger triradiates only form a single

surface layer ; the smaller subjacent forms are much more numerous.

The extreme diameter of the rays of the larger spicules is thus consi-

derably less than the average diameter given by Hackel for the Aus-
tralian form, viz. •025 miilim.; and the smaller spicule-rays are

considerably shorter in proportion to their length than in that form.

Hab. Tom Bay (S.W. Chili), 0-30 fathoms ; on an Idmonea on
which a horny sponge was growing.

Obs. I have followed Hackel's suggestion (p. 23, torn, cit.), and
advanced this form to the rank of a species, being justified, as I

consider, in this course by the fact that it is constant to its main
characters as described from the Australian specimens, even at the

great distance from which it is now recorded. It is distinguished

from d. primordialis, Hackel, by the minimum diameter of its largest

spicule-rays exceeding •02 miilim., and by the possession of a special

dermal set of triradiate spicules considerably krger than those

subjacent to them.

Nardoa pelagica, sp. n. (Plate XI. fig. 4.)

{Nardoa, Schmidt, Adr. Spong. p. 18; Ascandra, Hackel, Kalk-

schwamme, ii. p. 80.)

Sponge forming a flattened cylinder, of about equal diameter

from the mouth to the base, which is almost flat. Length 19 mil-

lims. ; long and short diameters respectively 7 and 3 millims. Wall

1 miilim. thick. Lij) ? Skeleton consisting of scattered stout acerates

piercing the wall from the dermal to the cloacal surface, of an

external layer of triradiates whose longest ray either points inwards

or towards the base, of a less number of similar spicules inline-
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diately interior to these and similarly arranged, and a gastral layer

of sagittal triradiates, the basal ray pointing away from the gastral

surface, which is covered with quadriradiates. Body-acerates straight,

tapering from centre to sharp points, external end flattened, knife-

like, with a central thicker longitudinal ridge, minutely roughened ;

size 1-25 by -06334 miUim. Fine linear spicules of lip smooth,

straight, size' about '3 by •00475. Triradiates smooth, external ones

irregular, angles about equal, all rays somewhat curved ; rays re-

spectively -1013 to -20 millim., -23 to -4, -32 to-45 in length by -019

to '022 in breadth; intermediate triradiates sagittal, angles equal or

oral angle about 130°; basal ray -4024 by -03167 millim. ; lateral rays

curved, '2724 by -03167 millim.
;
gastral triradiates sagittal, oral angle

160°, proportions and shape of rays the same fis of intermediate

spicules. Quadriradiates, two sizes: (1) with characters of gastral

triradiate but with small straight apical ray ; (2) smaller, lateral rays

curved towards cloaca: sizes respectively, basal rays "38 by -03167

and -1267 by -0095 miUim. ; laterals -29 by -03167 and -1267 by
'0095 millim.; apical -0565 by -01267 and"-1267 by -0095 millim.

Ratio of thickness of stoutest acerate to stoutest triradiate 2:1.
Examined. In spirit and l)y sections in balsam.

Hab. Victoria Bank (off S.E. Brazil), 39 fathoms; bottom, coral.

Obs. One specimen represents this species ; the mouth is not well

preserved. It is covered in places with a brown coating of degene-

rate tissue. It belongs to the same group of the genus as N. (As-

candra) echinoides, Hackel, from Java, which it resembles in its

flattened shape, and the form of the large acerate. But the largest

triradiates are more than twice the size of those of that species, and
two kinds of quadriradiate occur instead of one.

Aphroceras sericatum, sp. n. (Plate XL fig. 5.)

{Aphroceras, Gray, P. Z. S. 1858, p. 113; Lencandra, Hackel,

Kalkschwiimme, ii. p. 110.)

Sponge tubular, elongate ; tube of almost equal diameter from

the slightly fringed mouth to near the rounded basal end ; length

from 2 to 3 times as great as the maximum diameter. Canal-system

and spiculation that of Leucandra, Hackel. Wall about 1 millim.

thick, penetrated by long stout aeerates measuring 2 to 3 millims.

by '06 to -073 millim., smooth, sharply pointed, slightly thicker

proximally, projecting from surface. Mouth fringed by a number of

slender aeerates about -QXA millim. in diameter, smooth and straight.

Internal triradiates sagittal, rays smootii, tapering to sharp points,

slightly undulating, oral angle varying from 110' to 160°, lateral

angles equal, basal ray measuring from -355 to -52 by •019 to -032,

the laterals slightly smaller ; external triradiates with aboral lateral

generally only about half the length of the sagittal. Quadriradiates,

rays smooth, gently curved and sharply pointed, facial rays each

measuring from -18 to '25 by '0095 millim., apical ray from '16

to '2 by -0095 millim. Ratio of diameter of stout acerate to

maximum diameter of rays of triradiate between 2 and 3 ;1. Colour

(in spirit) white.
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Examined, In spirit, and by sections in balsam and in spirit.

Ilab. Victoria Bank (off S.E. Brazil), 39 fathoms ; bottom,
coral. Six specimens, one young.

Obs. This Sponge shows a considerable amount of variation in

the size of the spicules in different specimens. One variety is espe-

cially well marked : its length is only twice as great as the breadth ;

its acerates reach the diameter of "09 millim. and length of S-O'

millims., its triradiates increasing proportionally in size, the diameter
reaching •0.5 millim. It appears to be most closely allied to A.
{Leucandra) asperum, Hiickel, from the Mediterranean, of described

species ; but differs from it in the inferior ratio of the thickness of the

acerates to that of the triradiates, in the much thinner body-Avall,

in the larger and more slender apical ray of the quadriradiate, and
in the formation of the oral fringe out of a special fine acerate form of

spicule.

Aphroceras caminus, Hiickel (Plate XI. fig. (!), and var.

CRAssioR, sp. nov. (Plate XI. fig. 7).

Leucandra camitius, Hiickel, Kalkschwiimme, ii. j). \7^, pi. .xx.\i.

figs. la-Id, .\x\vii. figs. 5 A, 5 B, 6.

Three specimens occur in this collection from the same locality,

two of which are apparently identical, and one differs cousider.ably

from them. The arrangement of the canal-system has not been made
out very clearly; but it appears to be of the " traubenfcirmig

"

type described by Hackel (o^j. ciL vol. i. ]). 233) in A. (L.) ananas,

Montagu, &c. with small circular cavities scattered through the

walls of the body.

The two specimens, wJiich agree with each other and mt\\ Hackel's
description, are ovate, G to 7 millims. long by about 4 millims.

broad; the body-wall is T.'i millim. thick at the sides; the month
is funnel-shaped owing to the downward convergence of the walls of

a slightly projecting "collar," which is 2*5 millims. across; the

body-cavity is about 1 millim. broad. The other specimen, which
may be termed var. crassior, is 7 millims. long by 1 broad; body-
wall To millim. thick at sides ; mouth probably about the same
as in the normal forms (most of it has been broken awav). The
microscopic characters are tabulated below. Var. crassioi; how-
ever, has the triradiates much larger (maximum size of ray of those

of caminus='6^t by 'O/o millim.), the angles are all equal, not

paired. The acerate is apparently longer; and the rays of the qua-

driradiates are straight, instead of the laterals and the apical being

bent (as in caminus). Perhaps therefore crassior constitutes another

species ; but in the face of the single imjterfect specimen it" will be

well to await better information.
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Stout Acerate

Spicules

A. camiims from off Brazil.

1-4 to 1-6 mm. by -04434, smooth,
straight, tapering to sharp
points,8catterecl,not proj ecting.

Fhie Acerate of

"CoUar"' ...

Triradiates , .

.

i. Ear

ii. & iii. Eavs

f About 1-4? mm. by -0095 to

\ 'Olios, straight, smooth.
From outer surface to near inner

surface.

J Basal aborally(?') placed, -497 ram.

\ to -oS by 057' to -075.

i
Laterals 'oO mm. to 43 by "0475

\ to 057.

Eays tapering to sharp points

from near base, slightly undu-
lating. Gastrally-placed spi-

cules directed towards cloaca,

oral angle about 1.50°
; the rest

irregularly placed.

Qiiadriradiates ... On gastral surfece and aggregated
in groups in interior of wall.

Lateral rays -14 mm. bv '01267,

or -228 by -019.

Basal, aborallj' placed, '14 mm.
to -19 by •01267.

Apical '076 mm. by '0095.

Bays smooth, tapering to sharp
points from base ; basal and
oral lateral .slightly undulating,

the rest straight. Oral angle
150° to 160°.

Var. ci'ossior.

About 2-5 (?) mm. by -04434 to

06334, smooth, straight, taper-

ing from near middle,scattered,

not projecting.

About 1-25 (?) mm. by -095,

straight, smooth.
Prom outer surface to near inner

surface.

•64 mm. by -06334.

816 mm. by -06334.

Eays smooth, slightly undulating,

tapering to sharp points from
base ; angles equal ; spicules

variously placed.

On gasti'al surface and aggre-

gated in groups in interior of

wall.

Facials about -32 mm. by -019.

Apical -16 (?) or 32 mm. by -019,

and some smaller ones like

those of the typical form.
Eays smooth, tapering to sharji

points from base, generally all

somewhat curved. Oral angle
either about 160° or 200°.

Examined, In spirit, aud by sections in balsam.

Hab. Victoria Bank (off S.E. Brazil), 39 fathoms ; bottom, coral.

Grantia atlantica, sp. n. (Plate XI. fig. 8.)

(Grantia, Fleming, Hist. Brit. Auim. p. 524. Sycandra, Hackel,
Kalkschwamme, ii. p. 291,)

Sponge forming a single oval tube. Walls very thick (about two
thirds the diameter of the cloaca) at centre, tapering to \ent and closed
end. Colour yellowish white in spirit. Vent surrounded by slight

fringe of acerate spicules. Outer surface slightly roughened by points
of acerate spicules, &c. ; inner surface similarly roughened by apical

rays of quadriradiates. Arrangement of canal-system agreeing with
that oi Sycandra, Hackel ; the straight radial tubes extend to within
a short distance of the dermal surface ; they are hexagonal, and are
completely fused with each other by broad connexions ; this inter-

mediate substance is penetrated by narrow roundish " intercanals
"

running parallel with the radial tubes. The dermal layer, interposed
between the ends of the radial tubes and the surface, consists of
stout triradiate spicules and the exterior ends of the acerates. The
substance of the wall between this and the cloacal surface is filled

with the bases of the acerates, and with some more slender triradiate
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spicules, whose sagittal rays lie between the radial canals, and whose
lateral rays serve to enclose them. The cloacal surface is formed of
a layer of mingled small and larger quadriradiate spicules.

Acerate Spicules. Straight, surface minutely rough, tapering to
sharp points from the centre. Average maximum size 2-1 by -09.5

millim., extending from just beneath the cloacal to about one fourth
of their length beyond dermal surface.

Stout Triradiates. Sagittal rays straight, surface slightly
roughened, tapering to approximately sharp points from the base,
forming three angles of about 120° each. Size of rays varying (ave-
rage maximum size) : basal from -304 by '04434 millim. to -424
by -05067, laterals from -2217 by -0.38 to -3167 by -04434—1116
proportion between the lengths of the two being thus 5 : 3 or
4 : 3. The basal ray is generally parallel to the long axis of the
sponge, while one of the laterals projects from the dermal surface.

Slender Triradiates. Rays smooth, tapering from base to sharp
points ; the basal ray straight, the laterals either straight, or curving
slightly forwards, or slightly undulating ; the inwardly facing laterals
form an oral angle of from 160° to 180° with each other ; the basal
points outwards ; lateral angles equal. Size of rays varying (averao-e
maxim.um size): basal from -38 by -019 millim. to -3'! 67 by -019,
laterals from -152 by -0158 to -139 by '158 ; the proportion between
the lengths of the rays is therefore .5 : 2 or 7 : 3.

Quadriradiates. Rays smooth, tapering from base to sharp
points; basal straight, laterals slightly curved, either to or from
cloacal surface, forming au oral angle of from 1 30° to 1 70'. Apical
ray straight, projecting into cloaca. Size of laterals almost con-
stant ; apicals and basals vary inversely in length with each other.
Basal ray either about -285 by -019 m'illim., or -04434 by -0095;
laterals (average maximum) -08235 by -0095 to -101 by -01267;
apical either -019 or -0507 by -006334.

Examined. In spirit and by sections mounted in balsam.
Hab. Victoria Bank (off S.E. Brazil), 39 fathoms ; bottom, dead

coral.

Obs. The species is represented by a single specimen 10 millims.
long by 5-5 in extreme breadth. The projection of the points of the
acerate and stout triradiate spicules from the surface is disguised to
some extent by an aggregation between them of a yellowish material,
which appears to be the result of desquamation of the surface tissues.

This species vesemhlcs Leucandra cyathus, Verrill', from Casco Bay,
U.S., in its spicule-characters, and differs from all the species
assigned to Sycandra in the ' Kalkschwamme ' of Hiickel by the
possession of a cortical layer of triradiates with rays at least twice as
stout as those of the triradiates forming the main substance of the
sponge.

1 Proc. Amer. Assoc. Adv. Science for 1873, p. 392,
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EXPLANATION OF THE PLATES.
Plate I.

(Fishes.)

Neophrynichthys lati'.s, two fifths natural size, p. 20.

Plate IL

(Fishes.)

Fig. A. Melanosttgma gelatinomim, p. 21.

B. GymncUs picius, p. 20.

0. Maynea pafaqonica ad., p. 20.

D, —^ juV. p. 20.

All of tke iiatiu-al size,

Plate III.

(MOLLUSCA.)

Fig. \. Terminal club of tentacular arm of Onychoteuthk ingen$, p, 2."),

1 a. Lateral yiew of one of the largest suckers,

1 6. A row of the teeth ou the oclontophore.
1 c. Upper mandible.
1 d. Lower mandible.
2. Dorsal view of Lolir/o patagonica, p. 24.

2 a. Side view of upper part of the body.
2 h. Lower or ventral side,

2 c. The shell.

2d. A section of the broadest part of the shaft.

3. Dorsal view of Sossia patagonica, p. 22,

3 a. Ventral view of ditto.

Plate IV.

(MoLLUSCA.)

Fig'. 1. PlenrotoDia (Ilcia) cunninghami, p. 27.
2. {Mavgelia ?) coppingeri, p. 27.
•). Lachesis meridionals, p. 28.

4. Trophon fimbriatws, p. 28.

5. Enthria airata, p. 21».

fi. Meridionalis, p. 29.

7, Nassa {Tritia) coppinqcri, p. ."0.

8. ( ?) tceniolata, p. 30.
It, 9(7, 96. Lamellaria patagonica, p. 32.

K-l, 10 a. CoUonia cwminghami, p. 33.
11, Trochus {Zizi2)hiMus) coHsiinilis,

i^.
34.

12, 12 a. Tcctura {Pilidium) coppingeri, p. 35.

13, 13 rt, b, c, d, c. CJiitoH {Ischnochiton) imitator, p. 35.
14, 14 a. Heli.v (Patiila) coppingeri, p. 36.

1.5, 15 «, b. Heli.v (Patiihi) magcllanica, p. .36.

10, 16 «. Hcli.v (Zonites?) ordinaria, p, .36.

17, 17 «. Succinca pcdagonica, p. 37.

18, 18 a. Chilma ammna, p. 37.

Plate V.

(MoLLUSCA.)

Pig. 1, 1 a, b, 0. Diplodonta lamellata, p. 38.

2, 2 a, b. Mactra {Mulinia) levicardo, p. 39.

3, 3«. Mallctia magellanica, p. 39.

4, 4 a, b, c. Pandora {Kcnnerlia) braalieims, p. 40.
5, Loripes pertemiis, p. 41.

6, 6 «, h. KelUa magcllanica, p. 41.
7, Astartc magellanica, p. 41.

8, Cardita {Actinobolv.s) velutinus, p, 42,
9, 9fr, b. Carditelia pallida, p. 43.
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Plate VI.

(POLVZOA AND CcELENTERATA.)

Fig. 1. Chau)iosiafragi!is,-p.'i.5. Zooecia X 40 diam,

a. From front ; b. From side.

2. Lichenopora grignoncnsis, p. 57.

a. Portion of peripheral part of colony, viewed from above, X
20 diam. ; b. Single zooecial tube from peripheral aspect, to shovr

the outwardly opening sinus in its wall, X 2<5 diam.

3. CHgantopora lyncoides, p. 47.

a. Two adjacent zooecia seen from front ; b. Single zooecium seen

somewhat from the side : both X 40 diam.

4. Lrpralia cq)2}>rssa, var. vinosa, p. b].

Two zooecia, X 40 diam.

5. lictepora altmdcata, p. 53.

a. Two adjacent ooecia, X 40 diam. ; h. Portion of back, X 40

diam. ; c. Avieularium from middle of front wall, X 80 diam.

ft. Schi;oporcUa marsupwra, p. 48.

Group of two zooecia and one ooecium, X 40 diam.

7. Axoheliabrttcggemanni, p. 102.

a. Part of branch of the Bi-azilian specimen, X 4 diam, ; b. Single

calicle of the same specimen, X 26 diam.

8. Pedicellina ciwsiraHs, p. 60.

Full-grown zooicl, with part of basal stolon, showing partial

expansion of the disk, X 17 diam.

9. Smittia frispinosa, var. ligulata, p. 53.

Two zooecia, X 40 diam.

10. Tubulipora dichofoma, var. serialis, p. 59.

Part of zoarium, X 30 diam.

11. Labiopora mosdcyi, p. 100.

a. End of small branch, X 4 diam. ; b. Portion of surface of the

same, X 40 diam. ; c. Gonangium and surrounding tissue, from

decalcified fragment, mounted in glycerine, X 07 diam.

[N.B. It should be noted that the preparation from which the last drawing

was taken was made from the dry specimen ; hence the indistinctness of the

coenosarcal canals.]

Plate VII.

(Crustacea.)

Fig. 1. Ghtucothoe rostrafa, sp. n., X 3 diam., p. 62.

2. Frontal and antennal region of the same, X 9 diam.

3. Fourth thoracic leg, X 12 diam.

4. Fifth thoracic leg, X 12 diam.

5. Terminal segment and uropoda, X 12 diam.

6. ra7idahcs patwidetis, sp. n., X H diam., p. 74.

7. Eostrum of the same, X 3 diam.

8. Terminal segment and uropoda of Squitla graciUpes, sp. n., nat. siae.,

p. 75.

9. Arcfunts coppingeri, sp. n., X 2 diam., p. 75.

10. Mga inmctulata, sp. n., X l\ diam., p. 77 .

11. Anterior view of the head of the same, showing eyes and antennoe,

X 3 diam.

12. First thoracic leg of the same, X 3 diam.

13. Terminal segment and uropoda of Corcdlana acuiicanda, sp. n., X C

diam., p. 78.

Plate VIII.

(ECHI.NODERMATA.)

Fig. 1. Apical area of Strongylocentrotus biiUatiis, slightly magnified, p. 88.

2. A small portion of the ambulacral area of the same, slightly mag-
nified.

3. Apical area of .S'., spec, juv., rather more highly magnified, p. 89,
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4. A portion of (he ambulacral area of the same, rather more highly

magnified, p. 89.

5. CallidernuL grai/i, abactiual surface, natural size, p. 95.

t). Ophioscolex coppinffen,\side yiew of part of an arm, to show the spines,

mastnifletl four times, p. 98.

Plate IX.

(ECIIINODERMATA.)

Fig. 1. Asterias limndti, sp. uov., X 2 diani., p. 91.

2. alha, sp. nov., X 2 diam., p. 92.

o. obtusispinosfi, sp. nov., X 2 diam., p. 92.

4. neglecta, sp. nov., X 2 diam., p. 94.

5. Cycethra simplex, sp. nov., nat. size, p. 96.

6. , aclinal surface of ray, X H diam.

Plate X.

(Spongida.)

Fig. 1. Aplysina? regular is, p. 108.

a. Fibre of external portion of section taken perpendicular to

surface, X 34 diam. ; h. Portion of skeleton, X 375 diam.

U. Ghalina ooppijigcri, p. 110.

Spicules, X 375 diam.

3. S'phonuchalina forft!', p. 111.

a. Fibre from section perpendicular to surface, X 34 diam. ; b.

Spicules, X 375 diara.

4. Cladochalinn annigera, yow pergamcntacea, p. 112.

a. Fibre from section perpendicular to surface, X 34 diam.; b.

Spicule, X 375 diam.
5. Esperia magcllanica, p. 117. Specimen from Sandy Point.

a. Entire Sponge, reduced to one third nat. size ; b. Main-skeleton
spicule, X 134 diam., and head, further enlarged, to show character
of central canal ; c. Dermal-skeleton spicule, x 134 diam. ; d. In-
equianchorate flesh-spicule, from front and side, X 375 diam.

;

e. Bundle of fine acerate spicules, X 375.

6. Fhakcllia egregia, p. 114.

The various forms of spicules, X 67 diam.

7. Ciocalypta calva, p. 115.

(/. Part of fibre near its base, showing the imperfectly Holorrha-
phidote character of the fibre, X 67 diam. ; h. Skeleton- spicule,

X 134 diam., and head, further enlarged, to show character of
central canal.

8. Alebimi proximuhi, p. 119.

a. Skeleton-spicules ; b. Inequianehorate flesh-spicule, from front
and side; c. Bipocillate flesh-spicule : all X 375 diam.

9. Hymedesmia poUta, p. 121.

a. Smooth acuate spicules, X 134 diam., and head, further en-
larged ; b. Spined spicules, X 134 diam. ; c. Inequianehorate flesh-

spicule, from front and side, X 375 diara,

10. Trachytedmua spinata, p. 122.

a. Skeleton as seen in a perjjendicular section of the entire thick-
ness of the sponge, x 34 diam. ; b. View of surface, showing dermal
skeleton and its connesioa with the main skeleton, X 34 diam.

;

c. Spined, and d, smooth acuate spicules, X 34 diam.; c. Cylindrical
spicule, X 134 diam., and head, further enlarged: /. Fine acuate,

X 134 diara.

Plate XI.

(Spongida.)

Fig. 1. Tedania tenuicapitata, p. 124.

a and c. Acuate and acerate spicules, X 134 diam. ; b. Cylindrical
spicule, X 134 diam., and extremities, further enlarged.
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2. Vioa carteri, p. 129.

a. Skeleton-spicule, X 134 diaiii. ; b. Different forms of tbe flesli-

spicule, X 375 diam.

3. Eeniera fortior "i , p. 12G.

a. External portion of section of skeleton perpendicular to sur-

face, X 34 diam. ; b. Main-skeleton spicule, X 375 diam.
4. itlardoa iKlagka, p. 133.

a. Spicules of main wall in their natural mutual positions, as

seen in a section perpendicular to surface, X 34 diam. ; b. Portions
of two of the fine acerate spicules, X 07 diam.

5. Aphroccrafi scricatum, p. 134.

a. Spicules of maiu wall in their natural mutual positions, as in

fig. 4 (7, X 34 diam. ; h. Portions of fine acerate spicules, X 34 diam.
6. Aphrocerus caminus, p. 135.

a. Spicides of main wall in their natural mutual positions, as in

fig. 4, a, X 34 diam. ; b. Portions of fine acerate spicules, X 67 diam.
7. Aphroccms caminus'i, var. crassior, p. 135.

a. Spicules of main wall in their uatm'al mutual positions, as in

fig. 4 a, X 34 diam. ; b. Portions of fine acerate spicules, X 157 diam.
8. Grantia atlanfica, p. 130.

Spicules of main wall in their natural mutual positions, with
the exception of the acerate, which is displaced inwards, X 34 diam.

3. Descriptious of some new Exotic Species of Moths. By
J. O. Westwood, M.A., F.L.S., &c.

[Eeceived December 1.5, 1880.]

(Plates XII., XIII.)

Genus Castnia, Fabricius.

Castnia krycina, sp. uov. (Plate XII. fig. 4.)

Species minima in genere : alis unticis nigro-fuscis, certo situ

metalUee, hasi chalybeo-, apice viridi-nitidis ; alis posticis supra

cIialybeo-7iigris , costa late sanguinea, dimidio postico Icete viridi-

argenteo, venis nigris diviso ; corpora antennisque nigris chalybeo

tinctis.

Expans. alarum anticarum lin. 19.

Hab. Eastern Ecuador (^McHey). Li Mus. Salvin et Godman;
etiam in Mus. Hopeiano Oxonise.

This lovely little insect formed part of a collection of insects from

Eastern Ecuador, belonging to Messrs. Godnian and Salvin, to whom
the Hopeian Collection is indebted for a specimen. It was at first

regarded as a butterfly and placed in the family Erycinidse, to some
of the species of which it bears a striking resemblance. The arrange-

ment of the veins of the wings, however, proves its position in the

genus Castnia, with none of the species of which, however, does it

possess a very decided relationship. The branches of the postcostal

vein form an oblong cell in front of the anterior division of the dis-

coidal cell, which is closed in its upper part by the angulated base

of the two discocellular veins (See fig. 1, p. 142, b 5* and c 3*).

The anal vein emits a short branch in the middle of its hinder margin.

Mr. Clarence Buckley, by whom this species was captured, informs

me that he took the specimens at Sarayacu, in a little clearing caused
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by the fall of a tree, their habit being to sit with the wings open

(flat?) on the tops of young leaves, then to take a slow flight round the

clear space without fluttering the wings, and to settle again at the old

Fig. 1.

Wings of CasUiiacrycina.

place, whence, after remaining for a few minutes, they set ofl' again for

another round. He only found the species in this one spot, although

there were plenty of similar open spaces caused by fallen trees in the

neighbourhood. The flight of all the Castnice is generally very rapid

;

but in this one it is just the reverse, and they were very easy to take

either sitting or flying. He never took more than one any day ; and

sometimes for two or three weeks they seemed to disappear, when
suddenly one would be found in the same spot and on the same tree.

Genus Saturnia, Fabricius.

Saturnia arnobia, sp. nov. (Plate XII. fig. 2.).

S. alis anticis npice siibacutis, pusticis rotimdatis, omnibus au-

rantiaco-fttlvis fitsco strigosis ocelloque medio, parvo, rofundato,

vitreo, fusco cincto, fere ejusdem ma(/nitudinis ornatis ; anticis

fascia parum undulosa inter basin et ocellum, altera submedia

per ocellum currenfe, marginem internum attingente, tertiaque

magis obliqua ad apicem alarum extensa et cum priore ad mar-
ginem internum connewa ; alis posticis fascia mediafusca a medio

marginis analis fere ad marginem costalem {pone medium ejus

extensa), parti superce ocelli insidente, strigaque undulosa

fusco-rufa inter ocellum et marginem spatio inter strigam ex-
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ternam et marginem undulis ohscurioribus parum distinclis notato
;

antennis brevibus, breviter bipeclinatis : alls svbtus similiter

coloratis.

Expans. alarum anticarum unc. 6i.

Hab. in Calabar Africse tropicalis. In museo T. Chapman
Glasguse.

Saturnia hyperbius, sp. uov. (Plate XIII. lig. .3.)

^lis anticis ferruginosis, jmnclo minimo vit7'eo ad upicem cellulce

discoidalis, striga fere recta obliqua pone medium alee cinerea,

area pone strigam magis aurantiaca, margine apicali plumbeo

tincto, ciliis rujis ; alis posticisfulvis, ocello mediocri medio cinerea

{medio albo) circulo nigra, striga angusta cinerea inter ocellum

et marginem posticmn plumbescentem, ciliis riifis : alis sultus

saturatioribus, venis Jlavis, anticis macula rotunda nigra, medio

vitrea, ocello in posticis fere obUterato, strigaque pone medium
angustiore et minus distincta ; corpore rufo, abdamine magis

fulva.

Expans. alarum anticarum fere unc. .5.

Hab. in Africa meridionali (D. Buxtan). In Mus. Hopeiano
Oxonise.

Affinis Saturnice (Bunece) nictitanti, Fabr., Oliv. ; antennse in nostro

inrlivicluo unico detritse.

Saturnia sciron, sp. uov. (Plate XII. fig. 3.)

S. alis integris, rotundatis, pallide fusco-cervinis, omnibus ocello

rotunduto mediocri ejusdem magniludinis fusco, subtus luteo,

medio vitrea, supra lunula tenui fusca, intus albida, notatis

;

anticis striga perangusta lutea extus fusca, a medio marginis

interni fere ad apicem alarum extensa, parum undulosa, nubila-

quefusca transversa inter basin et medium alarum; alis posticis

etiam nubila simili anguJata inter basin et ocellum strigaque

pone ocellum fere obsoleta fuscesceniibvs ; antennis fulvis, pec-

tinibus brevibus, alternatim longioribus et brevioribua : alis subtus

pallide fusco-albidis ; anticis fasciis duabiis undulosis obscuris

pone medium vix ?iotatis, alteraque integra fere semicirculari

inter basin et ocellum alarum.

Expans. alarum anticarum unc. 5i

.

Hab. in insula Malayana Waigiou {Wallace). In Mus. Hopeiano
Oxonise.

Saturnia sergestus, sp. nov. (Plate XIII. fig. 2.)

S. alis anticis apice acutis, posticis rotundatis ; omnibus albido-

cervinis, ocello medio ovali fere ejusdem magniludinis, carneo-

fusco, supra lunula tenui alba alteraque carnea superato, extus

semicirculo tenui nigro cingulato, medio ocelli vitreo, in alis

anticis jnajore ovali, in posticis parvo rotundato, maculaque

oblonga nigra, in his extus adjecta ; alis anticis propc basin striga

tenui transversa subcurvata nigricante alteraque brevi inter basin

alarum et ocellum transversa ; omnibus fascia tenui nigra com-
muni extus albo marginata, inter ocellum et marginem apicalem
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(/ere angulum apicalem anticarum attmgente), margine alarum

pone hancfasciam magisfusco-vinoso; antennis rufescentibus, bre-

viter pectinatis ; collo albo ; corpore alts concolori.

Affinis S. mylittse.

Expaiis. alarum anticarum unc. 6|^.

Hab. in Japonia. In Mus. Ilopeiano Oxonise.

Saturn lA iole, sp. nov. (Plate XII. fig. 1.)

S. alts anticis subfalcatis, apice rotundato, posticis elongatis an-
gustis, omnibus basi cinereo-fusca ; anticis fascia lata alba fere
mediana, lunula media angusta curvata alba, medio vitreo,

spatio pone fasciam magis rufescente, ocello ovali prope apicem

alcE parvo nigra, albo anguste cincto, strigaque tenui ab ejus

apicefere ad angulum posticum cxtensa cum margine ipso paral-

lela ; alis posticis inter basin et tnedium lunula alba, postice in

fasciam latum pallidam dilatata, ad angulum analem extensa,

ocelloque lunato albo, linea media vitrea, margineque postico

luteo, in margine supero fascia insidente; alis posticis pone
fasciam pallide fuscis, strigapallidiore margini parallela : corpus

fuseum, collari albo, abdoynine albido, segmentis in media basi

fuscis ; antennis subfulvis, satis late bipectinatis.

Expans, alarum unc. 4|-.

Hub. in Assama Indiae orientalis. In Musaeo Hopeiano Oxonise.

Saturnia(Eud^monia) ARGiPHONTES. (Plate XIII. fig. 1.)

Eudcemonia argiphontes, Maassen in litt., Kirbv, Trans. Ent. Soc.

Lond. 18/7, p. 20.

Affinis Bombyci brachyurse, Brury (argus, Stall), at major alisque

posticis in mare multo longioribus. Faunicolor, alis anticis fascia

fusca valde obliqua prope basin, fere ad medium costee extensa,

alteraque fere recta inter medium et apicem per alas posticus ad
marginem analem extensa, spatio pone banc fasciamrin anticis

albo, cervino extus pallide tincto ; spatio inter medium alee et

fasciam guttis 5 vel 6 flavisfusco cinctis, medio cujusque minute

vitreo ; cauda alarum posticarum inter medium et partem dila-

tatam albida ; alis anticis femince medio magis fulvescentibus,

fasciis duabus purpurea -fuscis, externa extus anguste albo

marginata, colore albo ad costam parum dilatato ; alis posticis in

fosmimi cauda tantum dimidium ejus in mare cequante, et parte
media ejusdem magisfusca instructis.

Expans. alarum unc. 3-3^.

Long. cuud. alar. post. S unc. 5|, $ unc. 2f

.

Hab. yiena Leone xlfrices tropicalis. In Mus. leg. Dubliuensi.

The preceding description of both sexes and accompanying figure

of the male of this extraordinary species were made from the pair of
typical specimens in the Museum of the Royal Dublin Society, kindly
submitted to me by Mr. W. F. Kirby in 1877, since which period that

gentleman has published the following description of the species in

the ' Transactions of the Entomological Society of London ' :—
"Allied to brachgura, Drury (Argus, Stoll). Brown, $ paler.

"Wings shaped as mbraychura, and slightly scalloped as in that species

;
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a common dark stripe edged externally with whitish (at least on the
fore wing, where the costa is suffused with whitish between the
stripe and the apex) extends from the costa of the fore wings to the
inner margin of the hind wings at about two thirds of tiie length of
the wing ; near the base of the fore wings is a similar stripe, more
oblique, and diverging from the other, not reproduced below ; tails

of the same shape as in S. brachyura, and edged with darker, as are
also the fringes of the wings ; a narrow pinkish line runs down the
greater portion of the tail in the male ; the tails in the female are
much more broadly edged with darker lor two thirds of their leno-ih

;

near the outer stripe of the fore wings runs a row of four small
vitreous spots, edged with yellow and black, within which are two
smaller detached spots in the female and one in the male ; the
vitreous spots are larger, and the yellow edging less distinct in the
female than in the male ; hind wings with five similar but smaller
spots within the stripe, placed irregularly. Underside similar, but
paler; basal stripe of fore wings absent. Body extending for half
the length of the hind wings in the male, and for three quarters in
the female, tails not included. Antennae with very distant pecti-
nations."

EXPLANATION OF THE PLATES,

Plate XII.

Fig. 1. Satumia iole, p. 144.

2. arnobia. p. 142.

3. sciron, p. 143.

4. Castnia erycina, p. 141,

Plate XIII.

Fig. 1. Satumia {Eudanionia) argiphontes, p. 144,
2. scrgestus, p. 143.

3. hyperbius, p. 143,

3. On the Elephant Seal, Macrorhinus leoninus (Linn.).

By William Henry Flower, LL.D., F.R.S., P.Z.S., &c.

[Eeceired January 4, 1881.]

The Museum of the Royal College of Surgeons of England has
lately received from the Falkland Islands a very fine skull of an
adult Elephant Seal. As this is a larger specimen than any with
which I am acquainted, I have thought that it might interest the
Fellows of the Society to see it ; and I have availed myself of the
opportunity afforded me by its exhibition to put together some notes
regarding certain points in the structure and affinities of an animal
which, notwithstanding its former abundance and wide distribution,

and its great zoological interest, is still very imperfectly known
anatomically, and very poorly represented in collections.

Puoc. ZooL. Soc— 1881, No. X. 10
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The skull was presented by Mr. Herbert Mansel, at the kind

suggestion of Mr. F. Coleman, Secretary of the Falkland -Islands

Company, who has made such excellent use of his opportunities in

connexion with these islands to advance our knowledge of their

zoology. Mr. Mansel has been good enough to furnish nie with

the following information about the animal from which the skull

was obtained :—" I cannot now give you the exact date when the

Elephant was killed, but it was sometime in 18/9. The particulars

of the capture are these. I was riding one afternoon along the

south coast of the east island, about 45 miles west of Stanley, the

principal settlement, when I perceived what I took to be a long boat

turned upside down on the beach. On approaching nearer I dis-

covered it was an enormous Seal asleep. I thought at first it was

dead ; but while watching I saw it half-open one eye. I then threw a

stone at it ; and when struck, it suddenly reared itself up on its flippers

to the height, I should think, of 8 or 10 feet, opening its enormous

mouth to its widest extent. After this I kept at a respectful distance,

pelting him until he thought he had enough of it, and he made
slowly for the water, making as much fuss as a large steamer. On
going back to the house, I mentioned what I had seen to one of my
men (an old inhabitant), who said it must have been an Elephant.

He had never seen one, but said he had heard old sealers say

they killed them by finding them asleep, giving them a poke in the

side, and on their rearing up in the maimer described firing into

their mouth. He went out the next morning with his gun, and

found the animal in the same place, and despatched him in the

manner 1 have mentioned. I have been living in the Falkland

Islands upwards of five years, and during that time never saw or

heard of one having been seen, I may sal'ely say one has not been

seen in the Islands for the last ten or twelve years. They were

never, I believe, plentiful, and now are extremely rare, as they were

much sought after by the sealers on account of the quantity of oil

they produced and the value of it, as it brought a mucli higher price

than the oil procured from other Seals. The Elephant in question

measured a little over 21 feet, and must have weighed several

tons."

In response to further inquiries, Mr. Mansel adds :—" I did not

notice the proboscis while the animal was asleej), but when roused it

was inflated and very distinct, about a foot in length. The colour

was the same as that of most Phocidse, a dirty blue-black " '.

It will be observed that the attitude assumed by the animal when
disturbed, described by Mr. Mansel, corresponds very much with

that of the original figure of the so-called " Sea Lyon " of Anson ^, of

Juan Fernandez, upon which Linnaeus founded his Phoca leonina,

and the jaws and teeth of which, still preserved in the museum under
my charge, prove the identity of the species with that now under con-

sideration. The habit of raising the head and fore part of the body,

' With regard to the occurrence of the Elephant Seal in the Falkland Islands
in former times, see Captain C. C. Abbott, P. Z. S. 1868, p. 189.

* ' Voyage round the World,' 1748.
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and widely opening the mouth, is so noticed by Peruetty '. It may
be remarked that the accuracy of Anson's figure as regards the atti-
tude assumed by the animal when attacked, though ridiculed by
Pe'ron, is fully vindicated by Mr. Moseley in his interesting account
of the Sea-Elephants of Kerguelen's Land -.

The skull appears to be that of an adult but by no means aged
individual. The sutures between the basi-sphenoid and the basi-
occipital on the one side, and the presphenoid on the other, are both
still open, as in all the skulls of Elephant Seals I have yet examined.
The crowns of the teeth are moderately worn ; and the root of the
great upper canine has not yet closed in at the base, which, judging
from many specimens examined, it appears only to do in extreme
old age.

Its relative size to that of other known skulls of animals of the
same species may be estimated by the following figures, giving the
length from the fore end of the premaxillaries to the occipital con-
dyles in millimetres :

—

milliin.

Skull presented by Mr. Mansel, No. 3921 a 564
The largest skull in the Museum of Comparative Zoology,

Cambridge, Mass., U. S. A., from Heard Island^ .... .510

Largest skull in the Museum of Natural History, Paris ^ . 508
Largest skull in the Berlin Museum, obtained in Kerguelen

by the German Transit-of-Venus Expedition* 490
Skull in Mus. Roy. Coll. Surgeons, No. 3921, locality

unknown 4g3
Skull in Mus. Roy. Coll. Surgeons, No. 3920, locality

unknown 433
Largest skull in the British Museum 380"

' " Lorsqu'ils aper<,-oivent qiielqu'un approcher d'eui, ils s'elevent ordinaire-
ment sur leurs deux pattes-nageoii-es, tels qu'ou les voitdans la figure 1 PI. IX.
Ils ou^rent une gueule a reeevoir, aisemeiit una boule d'uu pied de diamettre •

et la tiennent aiusi beante, en gonflant I'espece de troniiJe qu'ils ont sur le
nez."

—

Hhtoire dun Voyage aux lies Maloiiines fait en ITfi.^ cf- 17()4, edit.

1770, tome ii. p. 4.5. The figure referred to is an unacknowledged copy of
that of Anson. A still older observer, W. Funnell, mate to Captain Damjjier,
says, speaking of the " Sea-Lion " (as it was then genei-ally called, because, as
the author conjectures, " his Roaring is not unlike that of the Lion ") of Juan
Fernandez, in 1703 :

—
" If they are hard pursued, they will turn about and

raise their Body up with their Fore-fins, and face you, standing with their
Mouth wide open upon their Guard : so that when we wanted to kill one to
make Oil, we used commonly to clap a Pistol .just to his Mouth, as it stood open,
and fire it down his Throat."

—

A Collection of Voyages, vol. iy. p. 15 (1729).
^ Notes by a Naturalist on the ' Cballenger ' (1879), p. 201.
^ J. A. Allen, ' History of North-American Pinnipeds' (1880), p. 748.
* For this information I am indebted to Dr. H. Gervais. It was brought

home in 1831 by D'Orbigny. That figured in Blainville's ' Ost^ographie,' if

not the same specimen, is of the same dimensions.
5 Kindly communicated to me by Dr. Peters.
^ The Museum of the University of Oxford possesses the anterior portion of

the skull of a young male from Burchell's South-African collection, and the
complete skeleton of a still younger female. The species is at present not re-

presented in the excellent Osteological Museum at Cambridge.

10*
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The dimension given above does not express the whole length of

the largest skull, though it does of the smaller ones, as in the older

animals the occipital ridges become so greatly developed as to pro-

ject backwards beyond the condyles. This takes place to such an

extent in the case of the new skull as to give an extreme length of

597 miUimetres, or 23| inches. In very young skulls, on the

other hand, the most posteriorly projecting part is the middle of the

squama occipitis, at or above the upper margin of the foramen

magnum. This expresses the preponderance of the brain-case over

the other parts of the skull at this stage of development. In the

next stage the growth of the condyles outruns that of the brain-

case ; and finally the development of the great crests for muscular

attachment give a very different general aspect to the cranium.

The remaining principal dimensions of this skull are the follow-

ing :—
millira.

Extreme width across zygomatic arches 384

Width between occipital crests 242

Greatest width of palate 18^

"Width of maxillae across middle of rostrum 1/6

"Width between outer sides of base of upper canines 158

"Width between apices of upper canines 120

"Width between outer sides of base of upper lateral inci-

sors 60
"Width between outer sides of base of lower canines 93

Length of palate, from notch in middle line behind to

incisor teeth 272

Length of ramus of lower jaw 375

Greatest width between condyles of lower jaw 352

I have great hopes of obtaining, if not the whole skeleton, at

least some of the principal bones belonging to the skull now
described, as Mr. Mansel informs me that, after securing the head,

he left the remainder of the body above high-water mark at the

spot where it was killed. We shall then have the means of verifying

his estimate of 21 feet, which I presume includes the length of the

hind feet or flippers, and which will probably be not far from the

maximum to which the animal reaches.

It is probable that, as in many of the Pinnipedia, and indeed in

animals of almost all other groups, there is some variation in the

size attained by adult specimens ; and the head, especially of the

males, continues to increase in magnitude some time after the animal

has apparently reached maturity, by the addition of bony outgrowths,

ridges, and crests for the attachment of muscles, and by the enlarge-

ment of the alveolar portions of the jaws for the support of the in-

creasing roots of the great canine teeth. But the statements of

those voyagers who ascribe a length of 25 or even 30 feet to some
individuals of this species must of course be taken with considerable

reserve, and require to be verified by the accurate measurements of

actual specimens. It would be strange if the natural tendency to
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exaggerate the size of every thing large had not had its influence in

this case, as it undoubtedly has with Cetaceans, Sirenians, and other

marine " monsters."

Skeletons are far more valuable than skins or stuffed specimens for

giving dimensions, as the latter are susceptible ofconsiderable factitious

enlargement. Unfortunately there is not, as far as I can learn, any

skeleton of a perfectly adult male Elephant Seal in any museum in

Europe. The largest appears to be that at Berlin, of which I have

given the size of the skull above, and of which the stuffed skin,

according to Mr. J. W. Clark ', measures 14 feet 6 inches in length

from tip of nose to tip of tail, and 10 feet 3| inches to the extremity

of the hind flippers, taking the measurement along tlie curve of the

back. Dr. Peters gives the length of the vertebral column of this

specimen as 3700 millinis.", which, added to the length of the skull

(490 millims.), gives 4190 millims., or 13 feet 9 inches for the whole

length. Whether allowance has been made for the intervertebral

spaces or not I do not know. Mr. J. A. Allen gives the length of

the skeleton (nose to tail), allowing for the probable length of the

intervertebral cartilages, of a male, said to be adult, from Heard
Island, in the Museum of Comparative Zoology at Cambridge, Mass.,

as 4340 millims., or 1 4 feet 3 inches ^. The skull of this specimen is

480 millims. long. Skeletons of very young animals, between four

five feet in length, are common in museums.
Dentition.—Leaving out of consideration the exceedingly aberrant

and specialized Walrus, the teeth of the Elephant Seal are more
reduced in number, size, and form than those of any of the Pinnipedifi,

the only other member of the group which agrees with it in most of

these characteristics being the closely allied Cystophora of the

northern seas.

The dentition when complete is i. \, c. \-, pm. ^, m. \, though it

frequently happens that one or more of the true molars, especially

those of the upper jaw, are rudimentary or wanting. All the teeth,

even the canines, are remarkable for their comparatively small

enamel-covered crowns, and for the large size of their simjile roots,

which continue to grow in width as well as length during the ado-

lescence of the animal, and are further enlarged in thickness by the

addition of a considerable layer of cementnm to their outer surface.

In this character the teeth resemble those of many of the Odonto-

cetes, so much so that in the case of isolated fossil teeth of the Crag
formation it is often very difficult, if not impossible, to say whether

they belong to Cetaceans or to Seals. Although other Pinnipeds

show this peculiarity, it is carried to its greatest extent in the

Elephant Seal. The very small size of all the teeth except the

canines, and more especially those of the molar series, in proportion

to the great magnitude of the animal, is very striking. 'I'hey must,

in fact, be almost functionless.

' Nature, Sept. 2, 1875, p. 366.
^ Monatsb. der k. p. Akacl. der WissenscLaft. zu Berlin, 1875, p. 393, foot-

note.
^ Op. cif. p. 749.
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The molars are reduced to the extreme of simplicity (see figs. 1

and 2, pp. 1.50, 151). Each has a single long, tapering root, shaped

somewhat like a carrot, having a thickened shoulder near the neck,

caused by the deposition of cementum, and which projects above the

alveolus in old animals. The root of the first upper molar is the

longest, measuring in the large skull as much as CO millims. Each of

the others is shoiter than the one in front of it, to the last, which is

not \infreqnently rudimentary or absent. In the present case there is

no trace even of a socket, on the left side ; though on the right side

there is a small shallow cavity, from which a tooth appears to have

been lost (fig. 1, *). In the lower jaw the roots are more equal, that of

the first being slightly the longest, and the filth nearly as large as

any of the others. This, however, is absent, as well as that of the

upper jaw in No. 2921, which has thus A teeth of the molar series,

all premolars, according to what is now known of their homologies.

The crowns, when young, present traces only of the division into

pointed cusps or lobes, so cliaracteristic of the molars of most Seals

—

mere grooves upon the surface, becoming deeper towards the apex,

to which they converge, and marking off rudimentary cusps, more

distinct on the outer than the inner surface of the tooth. The fifth

molar in both upper and lower jaws is of more simple character than

the others, often only a simple cone.

In animals soon after birth these teeth are crowded together, the

first being placed in contact with the canine. In this stage the teeth

consist of little more than the crow ns, the incisors and molars being all

equally developed and in their places, and the canines with their apices

only appearing above the level of the alveolus ; the roots are only

commencing to calcify ; but as they grow in length and width, not only

does each require more room, but they become separated from one

another by intervals, which are most extended in the oldest indivi-

duals. The five molars of a very young male (No. 3934 a) occupy a

space from before backwards of 44 millims. In the largest skull

(3921 a) the same teeth are spread over 1 16 millims.

In an old skull in the Leiden Museum (of which, the hinder part

being broken away, 1 am not able to give the length) not only the

whole of the crowns, but even the necks, of all the molar teeth, except

the last upper one, have been worn away, and wliat appear at first sight

to be the crowns are merely rounded stumps of dentine and cementum,
of very much larger size than the real crowns of the teeth of the young
animal.

The sexes even of the youngest specimens can be recognized by the

comparatively small sizes of the crowns of the canines in the females.

In the males there is some difference in this respect, as the following

figures (measurements in millimetres) show, though the variations

are comprised within certain limits :

—
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Milk-Dentition.—As is well-known, in the Seals generally the

milk-teeth are extremely rudimentary in size and form, and per-

fectly functionless. They mostly never cut the gums, and are

actually absorbed before birth. In a specimen of Phoca vitulina,

which was born in the Society's Gardens in 1868, and which

survived its birth exactly one week, the only traces of milk-teeth

remaining were small rudiments of the upper canine and one molar

on one side only. All the permanent teeth were in a nearly equal

state of development '. Th'e same condition has been observed in

all the other species which have been examined. Jn Cystophora

cristata, the nearest ally of the Elephant Seal, the milk-teeth, as

observed by Reinhardt, are still more rudimentary -. On the other

hand, in the Eared Seals {Otariidce), which more nearly approach the

terrestrial Carnivora in many points in their structure as well as

habits, the milk-teeth are better developed and less evanescent than

in the true Seals, the canines especially being of moderate size and

retained for several weeks.

In the youngest skulls of the Elephant Seal which I have been

able to examine, and which, from their size and general development,

must be little more than new-born, the whole of the permanent

teeth are fully in place, except the great canines, of which the apices

only are appearing above the alveoli ; and I am not aware of any

observations upon the milk-teeth of these animals, except one, which

I was fortunate enough to make some years ago ^ and which, froin its

extremely interesting nature, may be worth repeating here, especially

as I am enabled to exhibit the specimen to the Society for comparison

with the huge skull and teeth of the adult animal (see figs. 1a and 2a,-

pp. 150, 151). A foetal Seal is preserved in the stores of the Museum
of the Royal College of Surgeons, only 11 inches (28 millims.) long

from nose to end of hind feet, whence obtained I am not able to

gay, but which presents all the external characteristics of the species

under consideration, and which, it should be mentioned, is of the

female sex. It has no hair, except the whiskers and tufts over the eyes.

The five short conical nails are all developed upon the fore feet. On
the hind feet the position of all the nails is indicated by extremely

minute depressed dots in the skin a Uttle distance from the end of the

skin of the toe ; in the three middle toes, which are of nearly equal

length, these dots are scarcely 2 millims. from the extremity. In the

two outer, longer toes they are about 9 millims. from the end, and

more conspicuous than the inner ones. I mention these because it

is often stated that there are not even rudiments of claws on the

hind feet of the Elephant Seals.

The jaws contained a set of very minute calcified teeth, viz.

i.
-f-,

c. \, m. f, on each side, being the complete number of milk-teeth

which the species would have ; for the incisors and canines should

See W. H. Flower, " Notes on the First or Milk-Dentition of the Mam-
malia,'' Trans. Odontological Society, vol. iii. 1871, p. 211.

- " Oni Klapmydsen's ufodte Unge og dens Melketandscet," Naturhist. Videnst
Meddelelser for 1864.

2 See ' Journal of Anatomy and Physiology,' vol. iii. 1869, p. 270.
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be of the same number as the permanent set, and the milk-molars
of all Seals, and indeed of the Carnivora generally, are |, corresponding
to the second, third, and fourth premolars of the second dentition.

There was, in addition, in the upper jaw a small cap of dentine, in the
situation of the apex of the first permanent premolar—a tooth which,
in its development, is almost coeval with the milk-teeth, and has no
predecessor. The permanent dental formula of the Elephant Seal

is thus determined to be i. f, c. {, p. j^, m. j- = 30, as given above.
The incisors and canines are cylindrical, with rounded, rather

truncated crowns, and are open at the base. The upper canine, which
is the largest tooth, and of which the whole of the crown and greater

part of the root are calcified, measure 3 millims. in length and
I millim. in greatest thickness. The second upper incisor is about
half this size, and the first still smaller. The molars consist only
of a rounded crown, scarcely more than 1 millim. in diameter, wjth
the commencement of a single root, which, however, is not calcified.

As the crowns of teeth, once calcified, never enlarge in diameter,

we may presume that these rudimentary teeth had attained their full

dimensions, except, perhaps, as to the length of the root in some of
them. They therefore, in contrast to the size of the animal and of

the permanent teeth, represent one of the most rudimentary con-
ditions in which it is possible to imagine the existence of a set of

milk-teeth complete as to number ; and they form the last term
known at present of a series, beginning with the ordinary terrestrial

Carnivora, such as the Canidae, and passing through the Bears, the

Otariidae, and the other known members of the Piiocidse. The step

from this condition to the completely monophyodont state of the

Cetacea is not very great. These teeth probably disappear long be-

fore birth ; but foetal Elephant Seals at later stages of development
are greatly required, in order to trace the progress of dentition.

Auditory Ossicles.—The auditory ossicles of the Elephant Seal

have been described and figured in the elaborate memoir by Mr.
Alban Doran on these structures ', which merit more attention than
fhey have hitherto received as guides to affinity. Before the pid)-

lication of this memoir, or the formation of sucii a collection as that

now to be seen in the Museum of the College of Surgeons, it was
impossil)le to appreciate their value, as it is only by studying the

modifications ot any part in a tolerably extensive series of forms tliat

its essential characters can be deduced and separated from tiiose that

are variable and comparatively unimportant, and the true relative

value assigned to the different modifications met with.

The auditory ossicles of the Seals generally differ from those of

their allies, the terrestrial Carnivora, in their large size and the

massive and exuberant growth of the bone composing them. It is very

remarkable, and may perhaps indicate some, tiiongh not yet under-

stood, relation to the conditions under which these animals live, that

in this respect they resemble the other aquatic mammalia, tlie Cetacea

and the Sirenia.

But it is only in this, perhaps an adaptive character, that the

' Trans Linn. Soc. 2ud series, Zoology, vol. i.
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resemblance consists : the bones are constructed upon quite a different

type; and though the similarity is masked by this curious overgrowth

or hypertrophy of bone in certain parts, it can be shown, by the existence

of intermediate forms, that their resemblance is, on the whole, to those

of the land Carnivora. As might be expected, the intermediate forms

are found in the Otariidse ; and nothing can display so strikingly

the importance of the characters derived from these bones than to

see the retention in Otaria, with the external pinna and scrotum,

and power of use of the hind limbs, an incus and stapes far more

resembling the corresponding bones in the Ursidse than in the Seals.

Macrorhinus, on the other hand, has extremely modified ossicula.

The stapes is a simple subcylindrical mass, and, being thicker and more

rounded towards the iucadal than at the attached end, has almost

a bell- or bottle-shape, with scarcely a trace of division into crura.

In .this respect it resembles that of the Walrus alone among the

Pinnipedia. The incus is a very remarkable bone, its ordinary cha-

racters being quite masked by the immense globular development of

the posterior and outer part of the body, or that which lies over the

processus brevis, and which throws the articular surface quite away
from its normal upward aspect. Owing to this bulky form of the

body, the bone is larger than that of any other known mammal,
except Manatus. A deep elongated pit or groove, running in the

internal face from the middle of the articular surface, is another

characteristic. A similar, though less extreme, dilatation of the

body is found in all the true Seals, but the peculiar pit only in the

Stenorhynchince ; indeed, as Mr. Doran has pointed out, it is to

the incus of these, rather than to the (in so many respects more
nearly allied) Cystophora, that this bone of Macrorhinus bears

most resemblance. After remarking that this bone is " only a

caricature," so to speak, of that of Phoca, as its posterior part

assumes and exaggerates the Phocine type, the form of the long

crus induces Mr. JJoran to believe that the incus of 2Iacrorhinus is a

truly central form. But the form of this crus is obviously very

variable, even in the series of closely allied Seals figured at the

top line of plate Ix. of the memoir ; and it may be doubted whether

the peculiar long slender and subcylindrical limb of the incus in

Macrorhinus should be regarded as retention of a generalized form,

as it certainly is not exactly paralleled in any other.

The malleus also more resembles that of Stenorhynehus than that

of any of the other Seals.

Systematic Position and Affinities.—In any natural arrange-

ment of the existing Pinnipeds, the Elephant Seal appears to me to

form the extreme term of the series, as it is the one which combines

in itself in the fullest degree all the characters by which the Seals

are distinguished from the terrestrial Carnivora. It is, if I may so

say, the most "seal-like " of all the Seals. The Walrus as regards

its dentition is more highly specialized, but in a direction peculiar to

itself; and in other characters, as those of ihe limbs, it retains a

more generalized form. The Elephant Seal and, though perhaps to

a slightly less degree, the Biaddernose have kept nearer to the
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direct line of modification, only carrying it out to a more complete

extent tlian have the ordinary Seals.

As far as our imperfect knowledge of its osteology allows us to

judge, in all points in the anatomy of the limbs in which the Pho-

cidae differ from the land Carnivores, such as the general proportions

of the bones, especially the shortness of the femur, the want of

development of the calcaneal process, the articulation of the fifth

metacarpal with the proximal row of carpal bones, the Elephant

Seal presents the extreme of modification. The true Seals {Phocince)

have well developed claws on both the fore and hind feet ; and the

toes of tlie posterior limbs are subequal, the first and fifth being only

slightly longer than the others ; and the interdigital menbrane does

not extend beyond the toes. In the Elephant Seal the claws of the

fore limb are reduced, and in the hind limb are absent or excessively

rudimentary ; the first and fifth toes of this limb are greatly enlarged

beyond the others, and the skin prolonged in lobes beyond the true

end of the digit, producing a much greater modification of the whole

foot from the terrestrial type, and causing a considerable superficial

resemblance to the forked caudal appendage of a Cetacean or Fish.

This character of the pedal extremity is possessed also by the Ste~

norhynchince, which are in many respects intermediate between the

PhocincB and the Ci/stophorina. Another and still more important

character in the structure of the limbs, in which the Seals resemble

the Cetacea and differ from all other known mammals, is most

strongly marked in the Elephant Seals, as is well seen in the young

skeleton mounted in the Museum of the College of Surgeons. It is

that all the phalanges of both limbs (except the ungual phalanges)

are ossified from three centres, an epiphysis being developed for

each extremity, instead of a single epiphysis at the proximal

extremity, as is the rule throughout the class. How far this

occurs in other Pinnipeds is not certainly known. Stenorhynchtis

leptonyx, as shown in the not quite adult skeleton from New Zealand,

presented to the Museum of the College of Surgeons by Mr. W. L.

Crowther, F.R.C.S., resembles the Elephant Seal in this respect. In

tlie true Seals of our hemisphere (P/ioc«M«), if it occurs, it is as a much
less obvious and more transient condition, as I have not been able to

detect the double epiphysis in any of the young skeletons in the

Museum',
The modifications of the ossiculu auditiis have been already referred

to as showing that the Elephant Seal presents an extreme form,

though here also Stenorhij7ichus is its nearest congener.

In the dentition also it has been shown that the characters by which

Seals differ from other mammals are carried to their fullest extent

in the Elephant Seal. The Leopard Seals {Stenorhynchus) may be

regarded as showing the greatest perfection of the type, in the even

row of exactly similar, finely developed, and sharply cusped, two-

rooted molars; while in the Elephant Seal the same type has under-

' In the pes of a young Phoca vittdina in the Oxford Museum there are traces

of epiphyses on the "distal as well as the proximal end of the metaciirpal of the

hallux.
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gone its greatest degradation, a few more stages of wliich would leave

the animal little better provided with these organs than are the

Ziphioid Cetaceans.

The form of the brain-cavity of the Elephant Seal, as shown by
the casts in the Museum of the College of Surgeons, is remarkable
for its great width posteriorly compared with its length, and presents

the greatest contrast, among the Seals, to that of Otaria, which differs

but little from that of the terrestrial Carnivora. The short, globular

form of the brain, as well as the numerous and closely packed
convolutions of the surface of the hemispheres, is one of the many
characters by which the Seals resemble the Cetacea. There is much
in the general appearance of the skull of the Elephant Seal, espe-

cially the fore part, with its short nasal bones, broad depressed
muzzle, wide flat palate, and simple, conical, recurved teeth, which
presents some resemblance to the Carnivorous members of that group,
such as Orca ; and it is singular, if only as a coincidence, that Mr.
Mansel's large specimen shows a want of symmetry in the form of
the anterior nares, the ossified septum being bent to the right, which
recalls one of the peculiarities which distinguish the skull of most of
the toothed Whales'. In the small development of the coronoid process

of the lower jaw the Elephant Seal surpasses any of the Phocine
series, and is furthest removed from the land Carnivores.

As far as can be gathered from the narratives of those who have
had the opportunity of observing this animal aUve, its habits confirm
the views derived from its structure. It appears to be more helpless

on land and more active in the water than the other members of the
group ^.

All the characters hitherto mentioned have been only modifications

or exaggerations of those met with in other Seals, and are shared by
some one or other of the group. There is one remarkable evidence of
specialization which it possesses in common only (with modifications

in detail) with its near ally Cystophora cristata—the dilatable sac

connected with the nasal passages, developed (like so many of the
singular pouches accessory to the respiratory organs) only in adult
males.

As I have had occasion to mention many structural points in

which the Elephant Seal appears to approach nearer than other
members of the group to the Cetacea, I must guard myself against
being supposed to infer that it is genealogically in any Avay a con-
necting-link between the two. The Seals appear to me so distinctly

an offshoot of the terrestrial Carnivora, that any consanguinity between
them and the Cetacea must be excessively remote ; and if the Ele-
phant Seal is the most modified and specialized of the group, and

^ Prof. Huxley points out several cliaracters in which the Seal's skull is "stri-
kingly Cetacean " (' Manual of Anatomy of Vertebrated Animals,' 1871, p 425).

^ See Peron, ' Voyage de decouverte aux Terres Australes,' 1816, tome ii.

p. 45 ;
also Scammon, ' The Marine Mammals of the North-west Coast of

North America' (1874), p. 117; Weddell, 'A Voyage towards the South Pole'
(1825), p. 136. This is also the opinion of Mr. Moseley, one of the most
capable and observing of naturalists who have come into contact with Sea
Elephants in their native haunts.
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therefore, in all probability, a comparatively recent form, it must be

one of the most distant instead of nearest in true relationship, and all

its resemblances to the Cetacea must be purely analogical and adaptive

to existence under similar external conditions.

Apart from these speculations, the facts which have been brought

forward will, I think, be sufficient to induce j)ractical zoologists to

revise their systematic classifications of the Pinnipeds, in which this

genus is almost invariably placed either in the middle of the group

or next to the Otariidse. I would suggest that it ought to be placed

as far as possible from the latter, the whole of the other Seals and

the Walrus coming between. After its most close ally, the Bladder-

nose {Cystophora crislata), the Leopard Seals of the southern

hemisphere { StenorhiinchincE) come nearest to it.

Generic and Specific Designation.—Since the dismemberment of

the Linnean genus Phoca by Nilsson in 1820, the Elephant Seal has

been placed by various authors either in the genus Cystophora (Nils-

son, 1820), Macrorhinus (F. Cuv. 1824), ov Miruunya (Gray, 182/),

modified by its author in 1847 to Morunga. The latter, founded

upon a native Australian name mentioned by Peron, is clearly inad-

missible, being exactly synonymous with Macrorhinus, which ante-

dates it by three years, and which is now very generally used by the

best authorities'.

The question between Cystophora a.r\d Macrorhinus depends upon

the varying estimate of the value to be assigned to a generic distinc-

tion. If the Bladdernose and the Elephant Seal are held to be

sufficiently distinct in tiieir organization to require separate generic

appellations, the one will be called Cystophora and the other Ma-
crorhinus. If otherwise, they will be both included under Cystophora,

the older and equally appropriate designation. The differences

between them have been carefully pointed out in Allen's recent

monograph, and chiefly consist in the comparatively larger size of

the crowns of the molar teeth, the frequent doubling of the root of

the posterior, and occasionally of the penultimate, upper molar in the

smaller species, combined with the greater prolongation of the palate

backwards, the presence of claws upon the hind limbs, the less emar-

gination of the distal border of the hind feet, the greater size of the

pelvis and posterior extremities generally (which, according to Allen,

are very feebly developed in the Elephant Seal), and the different form

of the nasal appendage of the adult males. Differences of the auditory

ossicles have also been pointed out by Mr. Doran. In all these

characters, it will be observed, the Elephant Seal has undergone a

further stage of specialization than the Bladdernose.

It is a case in which, if they had never been separated, I, for

one, should have been inclined to allow them to remain in the

' It should be mentioned that F. Ciivier, as was his custom, only used the •

French form " Macrorkine" in the article in the Mem. du Mus. 1824, xi. p. 200.

which gives some countenance to the citation of Ids first use of the genus Macro-

rhinus (as in Agassiz, ' Nonienclator Zoologicus ') in the ' Dictionnaire des

Sciences Naturelles,' sxxix. 1826, art. Phoqiie, and therefore to the priority of

Latreille's use of the same name in the Fam. Nat. du Regne Animal, 1825, for

a genus of Coleoptera.
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same genus, especially as each subdivision contains but a single well-

marked species ; but as the separation has now been so generally

adopted, and the name Macrorhinus has become so deeply rooted in

zoological literature, perhaps more inconvenience would result from an
attempt to reunite them than to retain them as distinct genera, and
we may be content to show their close affinities by their union in one
subfamily, Cystophnrince.

The Elephant Seal has been known in zoological literature

by three specific names, viz. :

—

leonina, Linn., founded on the so-

called " Sea-Lyon " of Juan Fernandez, described and figured in

Anson's Voyage, 1748, and undoubtedly the species under considera-

tion ; elephantina, Molina, 1782, revived by Gray ; and proboscidea,

Peron, 1815. The former, though, perhaps, the least appropriate, is

clearly the first in point of time ; and as in using it we are not resus-

citating a name that has become obsolete, or been entirely superseded

by another that has met with general acceptance, it may be adopted

with equal respect to the laws of priority and convenience ; in fact

all recent zoological literature shows that this name is gaining ground
over both the others which have been proposed as substitutes.

Unity or Plurality of Species.—The Elephant Seals which inhabit

the Pacific coast of North America, formerly abundant, but now
extremely reduced in numbers by the persecutions of the sealers,

are supposed by Theodore Gill to be specifically distinct from those

of the southern hemisphere, and have received the name of Macro-
rhinus angustirostris^.

In J. A. Allen's valuable and exhaustive monograph on the North-

American Pinnipeds this distinction is adopted ; but although the

author speaks of the two species as presumably distinct, he says that,

" so far as can be determined by descriptions, the Northern and

Southern Sea-elephants differ very little in size, colour, or other

external features." From evidence not very satisfactory, he supposes

the southern species to be on the whole somewhat the larger of

the two. The osteological characters upon which Gill bases his

distinction are derived from the conjparison of the skull of a pro-

bably full-grown female Californian Seal with the figure given by

Gray in the ' Zoology of the Erebus and Terror,' of a two-thirds

grown male (the one now in the British Museum) from the South

Seas. This is incorrectly described by Gray as an "adult female
;"

and Gill has accepted this determination without question, although

the characters of the skull, as seen in the drawing, the unworn

condition and size of the canines, and open state of the sutures are

sufficient to throw much doubt upon it. Unfortunately there is

no skull of an adult female Sea-elephant in this country available

for comparison ; but from what may be inferred from other species

of Seals, and from the evidence afforded by young specimens, it may
be considered almost certain that the very character on which Gill

has chiefly relied for specific distinction is a sexual one. The com-

parative narrowness of the muzzle is associated with the smaller deve-

1 Proc. Essex Inst. v. 1866, p. 13 ; Proc. Chicago Acad. Sci. i. 1866, p. 33.
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lopment of the canine teeth, as can he well seen in the figures of the

type skull of the female M. anc/ustirostris, as given by Allen. On
comparing the upper surface of this with a series of male skulls, it

will be seen that the difference consists chiefly in the extent to which

themaxillse project beyond the sides of the praemaxillse, which in the

former is almost nil, and in the latter very considerable, to allow

room for the roots of the great canines on each side of the prseniaxilhe.

Even in the youngest skulls this difference in the sexes is seen.

The variations in the proportion of the breadth of the rostrum

measured at the middle, halfway between the nasal orifices and the

ends of the prsemaxillse, in different specimens, are shown in the fol-

lowing table :

—

T n f 1
Breadth of

^«"g'^°^
!

middle of
^''""-

! rostrum.
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offset of the northern, because the only other known species of the

Cijstophori)i(e is also northern."

Now it seems to me that if we are to accept the presumption

that they are distinct upon geographical grounds alone, we must bid

adieu to what little still remains to us, after the revolution of the

last twenty years, of our conception and definition of a species.

For how long in time and how far in space must two branches of

one stock of animals be separated in order to constitute a claim to

specific distinction? I should answer this question by saying, only

either when they have become so far physiologically differentiated

as no longer to interbreed (a point on which it is, of course, ex-

tremely difficult to get evidence), or when permanent recognizable

differential structural characters have been established. Until we

are sure that they are either physiologically or morphologically

distinct we have no grounds for separating them. In fact, by

doing so, we are concealing or ignoring a most important zoological

fact, viz. that inider certain circumstances members of a group may
become and remain for a long period of time isolated from the parent

stock without appreciable variation from the original type taking

place. Show any character in which the one has departed from

the other, however small, so that it be constant and universal,

then the case is altered, and it becomes a subject for consideration

whether the amount of variation is sufficiently great to be consistently

admitted as specific. But even this stage does not appear to be yet

reached in the case of the northern and southern Elephant Seals.

The evidence upon which Dr. Peters has based the four supposed

species of southern Elephant Seal, viz. leonina, falklandica, probo-

scidea, and heryueleiisis, is still more shadowy ; but these were only

put forth by him as suggestions of possibilities, not as ascertained

facts.

V.S. Since the greater part of the above was written, I have heard

from my friend Prof. Turner of Edinburgh that he has in his hands

for description the skeletons of a male and of a female Elephant Seal

from Kerguelen, and a skull of a large male from Heard Island,

brought home by the 'Challenger' Expedition, The latter, Mr.

Moseley informs me, he selected as one of the largest out of hundreds

which lay on the beach at the time of the 'Challenger's' visit, Feb. G,

1874 ; it is, however, considerably smaller than the specimei?

described above, having a condylo-premaxillary length of 20 inches

(483 niillims.) and an extreme length of 19 inches (.o08 millims.).

It is to be hoped that this large additional material will soon be

made available for reference. A good figure of the skull of an adult

female is at present an especial desideratum.
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4. Notes oil the Species of Rkyachocyon and Petrodroinus.

By Dr. A. Gunther, F.R.S., F.Z.S., Keeper of the

Zoological Department, British Museum.

[Received January 4, 1881.]

(Plate XIV.)

The specimeus ui the British Museum hitherto identified with

Rhtjnchocyon cirnei (Ptrs.) differ so conspicuously from that species

in their smaller size and greater length of tail, that I am inclined to

regard them as specifically distinct. Besides, they were obtained

ten degrees further north than R. cirnei. The type of a third, and
very distinct, species has been received quite recently from Dr. Kirk,

who obtained it from the vicinity of the river Mombaca.
The four species with which we are acquainted at present may be

diagnostically distinguished thus :

—

,1. RhYNCHOCYON CIRNEI.

RhifnckocyoH cirnei, Peters, Reise nach Mossamb., Siiugethiere,

p. 106, tab. 21-24.

Upper part of the head, back, and sides yellowish brown, with

numerous undulated, narrow, blackish transverse lines ; hairs on the

thigh posteriorly chestnut-brown; six longitudinal series of round
chestnut-brown spots on the back, the spots of the two middle series

connected by a dark longitudinal band, and the two bands confluent

in the sacral region ; the spots of the outer series smaller and
fainter. Ears and postauricular region ferruginous. Lower parts

greyish brown. Tail blackish, terminal fourth white. Length to

the root of the tail 300 mill.', of the tail 220 mill.

Vertebrae : 13 dorsal, 8 lumbar, 3 sacral, and 28 caudal.

Hab. East Africa, 17-18° S. lat. (Boror).

2. Rhynchocyon macrurus, sp. n.

Upper part of the head, the back, and the shoulder brownish
yellow, grizzled black ; sides of the body bright chestnut-red, shading
off into brown posteriorly; two black longitudinal bands in the

middle of the back, confluent behind, and connecting two series of

chestnut-brown spots ; another series of similar spots on each side

of the back. Ears, postauricular region, and lower parts uniform
brownish grey. Tail blackish, with the terminal third white, the

extremity being black again. Length to the root of the tail

255 mill.-, of the tail 243 mill.

Vertebrae : 13 dorsal, 7 lumbar, 3 sacral, and 28 caudal.

Hab. East Africa, 8° S. lat. (banks of the river Rovuina).

Of this species we possess a stuff'ed example (with the skull), ob-

' Peters sayi<, "last von der Grcisse unseres fiteinmarders."
^ The size of tliie species may be compared to tliat of a large rat.

11*
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tained by Dr. Kirk about 100 miles inland, on the Rovuma river.

It is fully adult, sex unknown. A second example, sent by Dr.

Kirk in 1868, has been made into a skeleton ;
it is somewhat older

than the other, but shows the same proportion of the length of the

tail to that of the body. The skulls are of nearly the same size as

that of R. cirnei figured by Peters.

3. Rhynchocyon chrysopygus, sp. n. (Plate XIV.)

The upperside of the head is grizzled grey and brownish red ; back

and sides of a uniform deep rich chestnut-brown, with six more or

less indistinct short black stripes in the middle of the back ; they

are very indistinct in the young. Sacral region golden yellow, pass-

ing into chestnut-red on the thighs. Lower parts chestnut-red,

less bright in the young than in the adult. Tail blackish, the ter-

minal two fifths white, the extremity being black again.

Spec. A., acl B., ad. (J., juv.

Length to the root of the tail . 285 mm. 270 mm. 255 mm.
Length of the tail 230 „ 225 „ 200 „

Of this species we possess three skins, sent by Dr. Kirk ; they

were obtained on the river Mombaca. Two of the specimens are

fully adult ; the third has still two-notched incisors, which seems to

be a peculiarity of the young of this geuus. The incisors of the

adult show a single notch. The skull is very similar to that of the

two preceding species, but has a conspicuously longer facial portion.

4. Rhynchocyon petersi.

Rhynchocyon 2ietersi, Bocage, Joru. Sc. Lisb. 1880, p. 159.

Cheeks, ears, neck, fore part of the back, fore limbs, and a part

of the sides intensely ferruginous red ; the remainder of the back

and sides, the upper part of the base of the tail, and the outer side

of the limbs deep black. Lower parts pale reddish. Head grizzled

grey and brown. Tail ferruginous red above, white at its extremity.

An immature specimen, sent from Zanzibar, and now in the

Lisbon Museum, is 260 mill, long to the root of the tail, the tail

measuring 185 mill.

Petrodromus tetradactylus (Ptrs.).

This species extends northwards to the river Mombaca. A fine

odult specimen, probably a male, shows a very extraordinary de-

velopment of the hairs of the lower part of the tail. These hairs

are stiff, elastic bristles, 5 mill, long, with a swelling at the tip. It

is difficult to guess with any probability what may be the function

of this tail-brush.



E
en



^r^riwus^..



1881.] ON BIRDS FROM SOCOTRA. 16o

January 18, 1881.

Prof. Flower, LL.D., F.R.S., President, in the Ciiair.

The following report on the additions to the S.aciety's Mena-
gerie daring the month of December 1880 was read by the

Secretary :
—

The total number of registered additions to the Society's Mena-
gerie during the month of December 1880 was 104, of which L'l

were by birth, 21 by presentation, .53 by purchase, 2 by exchange,
and 7 were received on deposit. The total number of departures

during the same period, by death and removals, was 129.

The most noticeable additions during the month were :

—

1. A young female Red Wo\{ (Canis jiibatus) from the Argentine
Republic, presented by Mr. W. Petty, of Monte Video, being the

second example of this scarce animal we have received.

2. A Pig from Brooker Island, Louisiade archipelago, presented

by Lieut. De Hoghton, of H.M.S. 'Beagle.'

I can only refer this Pig, which, I think, belongs to a wild

species, to Svs pnpuensis, although it does not well agree with

Lesson's description and figure of that species.

The following papers were read :

—

1. On the Birds collected in Socotra by Prol'. L B. Balfour.

By P. L. ScLATER, M.A., Ph.I)., F.R.S., and Dr.

G. Hartlaub, F.M.Z.S.

[Eeeeived December 21, 1880.]

(Plates XV.-XVIL)

The collection of birds which I now exhibit was made by Prof.

L Bayley Balfour and his party (consisting of Alexander Scott,

botanical collector, and Lieut. Cockburn, of the 6th Regiment, and

attendants) between February 11th and March 30th, 1880. Prof.

Balfour landed at GoUonsir, at the extreme north-west end of the

island ; and after exploring the adjacent country to the S. and S.W.,

marched along the north coast to Hadibu, the capital.

Having established their depot on the Hadibu plain, about a mile

from the town, they spent the time until the 7th March in investi-

gating the magnificent Haggier range of hills shutting in on the

south the Hadibu plain.

On March 8th, leaving a Lascar in charge of the depot at

Hadibu, they started upon a trip to the eastern end of the island,

going eastward along the northern side, and returning westward

by the southern side of the island. During this trip they reached

Ras Mome, the extreme eastern headland. The camp at Hadibu
vas again entered on March 18th.
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affer a more accurate study we have changed our opinion. The
Socotran species is altogether a smaller hird ; and the relative dimen-
sions are different, the tail being decidedly longer in D. Iicesitala.

It is also differently coloured, the tips of the rectrices not sliowing

a well-defined large white spot as in D. madac/ascariensis, but only a

narrow pale brown apical margin : this is constant. The feet are

conspicuously larger in the Madagascar bird.

So much, however, is certain, that D. hcesltata comes nearer to the

Madagascar species than to any other !

" Met with on the trees in the date-groves ; also on the shrubs ou
the hill-slopes."—7. B. B.

3. Saxicola isabellxna (Cretschm.).

Saxicola isabellina, Heuglin, Orn. N.A, i. p. 344.

One skin (female) of this Chat, a well-known species of Eastern

Africa and S.E. Asia.

" In the valley Fenigih and on the plain of Nogad, south side of

the island. Met with perched on the shrubs."—/. B. B.

4. Saxicola Montana, Gould.

Saxicola montana, Gould, B. Asia, pt. xvi. (1876).

Mr. Seebohm tells us that this Chat (of which five males and five

females are in the collection) is iS. montana of Central Asia, and not,

as we should have been inclined to name it, S. deserf.i. The most
salient point of difference of these two nearly allied species is that

in S. montana the white on the basal portion of the inner webs of

the primaries and secondaries comes up to the shaft of the feather,

instead of being confined to the interior margin. S. montana breeds

in Tibet and Eastern Turkestan, but was obtained by Blanford in

Baluchistan in December and March.
" Common on the sands of the plains. Has a curious note,

between a croak and a hiss."— /. B, B.

5. Anthus sordidus, Riipp.

Anthns sordidus, Heuglin, Orn. N.A. i. p. 326.

Six skins of an Anthus in the collection come nearer to this species

of Africa and Western Asia than to any other described form.

They are, however, rather large in dimensions, and have the bill

large. Moreover the plumage of tlie back is more mottled (espe-

cially on the rump) than is usual in A. sordidus.

"On all the plains. Yerv common, and wonderfully tame."

—

I. B. B.

6. MOTACILLA ALBA, LiliU.

Motacilla alia, Heuglin, Orn. N.A. i. p. 316. -t.

Four examples, apparently of this species.

"Common on all the perennial streams, where they reach tho

lower plains."— 7. B. B.
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7. BuDYTES FLAvus, Linn.

Budytes flavus, Heuglin, Orn. N.x'\.. i. p. 320.

Three skins of tliis species or of the Indian form B. viridis. In

one skin there are traces of a yellowish stripe over the eye.

"Only seen on the mud-flats extending inland a short distance

from the head of Grhor Gharrieh."—/. B. B.

8. Lanius uncinatus, sp. nov.

Supra Ictte et pure cinereus ; fasciola frontali stricta fasciaque

lata a rostroper oculum ducta circumscripte nigris ; alarum tectri-

cibus nigris; remigibus tertiariis nigris, limbo apicali albo

;

remige primo spuria toto nigro, reliquis primariis nigris, in parte

basali late et oblique albis, scapis nigris ; primarii secundi pogonio

externa toto nigro ; subalaribus pure albis ; rectricibus 4 inter-

mediis nigris, limbo apicali vix conspicuo albo, sequentibus nigris,

apicibus latins albis, secunda pro maxima parte et externa tola

albis ; subtus dilute albido-cinerascens ;
gula et subcaudalibvs

dilutioribus ; rosiro fortiter hamato et compresso, nigerrimo

;

pedibus nigris. Long, tola 8'0, alcB 3'9, caudce 4'0, tarsi 1*2.

Fern, obsoletius tincta et potiiis fusco-nigricans, ubi mas niger.

Fig. 1.

Head of LanivB uncinatus.

Nine examples of this apparently new Shrike are in the series.

It comes nearest to L. fallax, but is remarkable for its much
hooked bill.

"A very solitary bird. Found on those parts of the island where

there are trees. None at the east extremity, nor on the Nogad
plain on the south side. Females I had some difficulty in getting.

The male perches on the top branches of the trees, and there utters a

melancholy note. Nom. vulg. 'Tavifi."'

—

I. B. B.

9. ZOSTEROPS HABYSSINICA, HcUglin.

Zosterops habyssinica, Heuglin, Orn. N.A. i. p. 413.

A pair of this species; obtained the male on the 13th and the

female on the 6th of March.
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10. CiNNYRis BALFouRi, sp. iiov. (Plate XV. fig. 2.)

Supra obscure cinerascens, fusco maculata ; pileo parum ohscu-

riore, indistinctius maculato ; remigibns fuscis, in margine inferno

imllidioribus ; subalaribits albidofuscoqiie variis ; fasciculis pecto-
ralibus Icete sitlphureis ; rectricibi's obscure fuscis, extimn albida,

secundce macula pogonii interni apicali magna alba ; mento
nigra ; regione parotica infra albo marginata ; gutture in fundo
nigricatite albo squamulato ; abdomine sordide albido ; subeauda-
libiis albidis ; rostro nigra ; pedibus obscuris. Long, iota 5'0,

al(B 2'5, caudce 2"0. Fern, vix diversa.

Five males and two females of this new Sunbird are in the series.

The species is remarkable for the entire absence of metallic colours in

the plumage. Capt. Shelley, our best authority on this lovely group,
writes to us, after examining the skins :

—" The birds from Socotra
are true Sunbirds, belonging to the genus Cinngris. Presuming
that they are in full plumage, I should refer them to my Cyano-
mitra or Olive Group (Monogr. Sunbirds, p. xxix), and place this

species in my key directly after O. obscura, and in the same section

'a. No portion of the plumage metallic. Pectoral tufts yellow,'

p. xxis. It is a very distinct species ; and I should place it in a section

by itself next to C. obscura, p. 291 ; but it has no very close

affinities to that species."

" Common in the interior of the island, on the hill-slopes and
higher plains, where there are plenty of shrubs. The female is diffi-

cult to get. The male clings to the topmost branches, whence he
gives out a very pretty note."

—

I. B. B.

A nest of this species is in the collection (see Plate XV.). It is

sewn on to a small pendent branch, .ind has a lateral opening half-

way up. It is composed of woolly pappus of plants and dry tendrils,

and is of the form usually met with in this group of birds.

11. Passer iNsuLARis, sp. nov. (Plate XVI.)

Supra in fundo cinerascente maculis longitudinalibus nigris j fascia
supraciliari postice dilatata dilute vulpine -I'ufa ; regione paro-
tica alba ; oculo nigra circumdato ; gula nigra ; alee teetricibus

minoribus dilute rufis ; remigibus tertiariis pallide rufescenfi

marginatis ; remigibus primariis et rectricibus fuscis, his pallidius

limbatis ; subalaribus albido fuscoque variis; tergo, urapygio et

supracaudalibus vix maculatis ; subcaudalibus media nigricantibus,

late albido marginatis; subtus sordide et obsolete grisescens,

ixonnihil fidvescenti lavatus; gutture plus minus nigro-maculato ;

rostro nigra, pedibus fuscis. Long, tola 5'7, alee 2"9, caudce 2'4,

tarsi 0"8. Fern, omnino obsoletius tincta; gula et regione malari
ex isabellina albidis; alarum teetricibus obsolete fusco-rufe-
scentibus ; remigibus tertiariis sordide fulveseenti limbatis ; subtus

unicolor grisescens.

There are eight specimens in the collection of this true Sparrow,
which apparently cannot be associated with any of the described

species. It comes very near to Passer motifensis, but differs in wanting
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the rufous colour of the interscapulium and rump, these parts being of

a sordid brownish ashy-grej' ; the tail, rufescent in P. molitensis, is

dark fuscous in tlie Socotrau species ; and there are other minor

differences,

"Common all over the island. In Goahal valley I found them,

along with tlie next species, on a Euphorbiaceous shrub of the

genus Croton."—/. B, B.

12. Rhynchostruthus socotranus, gen. et sp. nov. (Plate

XVII.)

I'is. 2.

Head, wing, and right foot of Ii/ii/iwhostruf/inf iocnfranifn.

Bhynchostruthus, gen. nov., ex fam. FringiUidarum.

Char. gen. Rostrum crassum, iumido-rolundatum, culmine distincto,

tomiis introrsum retractis, maxilla curvata, commhsura curvata,

gonyde conspicue adscendente ; naribus infossa basali positis, seds

brevibus incumbentibus obtectis. Alee longiusculce, candce dimi-

dium superantes, remigibus 1-3 cato-is longloribtis, aqualibus,

rem. Atoparum breviore. Cauda mediocj-is, cequalis. Pedes medio-

cres, satis debiles ; digitus intermis externa paidh brei'ior ; vngves

debiles.
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Rhynchostrdthus socotranvs, sp. IIOV.

Supra obsolete fuscits, maculis ohscvriorihus conspicue varius,

pifeo aubnifescente, ohscurius maculate ; remigibvs tertiariis in

limbo externa dilute sulphureis ; tectricibus alarum majoribvspalli-

dioreflavo marginalis ; rectricibus, parte apicali excepta, inpogo-
nio externo Icete flavo-limbafis, duabus intermediis snbconcoloribus,

limbo flavo vix conspicuo ; remigibus majoribus fiiscis ; loris

nigricantibus ; regione parolica late stramineo-pallcscente ; gutture
pallida, fuscescenti vario ; pectore et abdomine in /undo sordide

albido, obsolete fusco striolatis vel maculatis ; crisso et subcatida-

libus immaatlatis ; subalaribus sordide Jlavescenti-albidis, fusco
variegatis ; rostro plumbeo-nigricante, pedibvs fuscis. Long,
tola 5"7, alcB 3'3, caudte 2-1, tarsi 0'7.

Of this very curious new form of Sparrow four males are in the
poUcetion ; unfortunately no female. The thick Coccothraustine
bill renders it easily distinguishable from all other species of the
Passerine group.

"On the shrubs in the Goehel valley ; feeding on seeds of a species

of Crotonr—I. B. B.

13. Emberiza septem-striata (Riipp.).

Emberiza tahapisi, Heuglin, Orn. N.A. ii. p. 665.

One example, apparently of this species, in spirits.

" Met with in several places, hopping about on the stones in the
streams."—J. 5 B.

14. Amydrus blythi, Scl.

Amydrus bhjthi, Heuglin, Orn. N.A. ii. p. 52.5.

Five males and six females of this fine species ; hitherto only

known from Somali-land.

"Voice as fine as that of a Thrush. Scarce on the low grounds,
and there usually in pairs, except where there are groves of fig-trees or

tamarinds on the banks of the streams, as at Feraigeh on the south,

and Ma-iiber on the north.
" Common on the high grounds in flocks, and there seen on the

faces of the cliffs in which thev nest. Nom. vulg. 'Shjlhay.' "—
/. B. B.

15. Amydrus frater, sp. nov.

^neo-niger, cauda subrolundata ; rostro pro mole longiore quam in

A. blythi; remigibus primariis cinnamomeo-riijis, parte apicali

nigra valde extensa, in rem. I et 2 vix diversa ab A. blythi,

in rem. 3 e^ 4 multo minore et cequali modo extensa. Long.
tola 12"0, alcB 6*0, cattdce 5'5, tarsi 1"4.

The occurrence of two typical species of Amydrus in so small an
island as Socotra is very curious ; but there seems to be no doubt
about the fact. The bronze-green gloss of the plumage of A.
frater is never seen in the steel-blue of A. blythi; and still greater

is the diflPerenee in the colouring of the primaries. In the first

primary of A- frater (he black apical portion occupies nearly the
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half of the whole length, and almost as much in the second ; in the

two following this black portion is much smaller and of equal length.

All this is widely different in A. blythi. Another difference between

the two Amydri of Socotra is a structural one : in A. blythi the tail

is cuneate, the median rectrices being much elongated ; in A. frater
it is a little rounded and much shorter.

Only one specimen, an adult male, shot on February 28th. Prof.

Balfour did not distinguish this bird from A. blythi.

16. CoRvus uMBRiNUS, Hcdcnb.

Corviis iimbrinus, Heuglin, Orn. N.A. ii. p. 505.

Two examples.

"About the centre of the island, common. None about Gollonsir

or at the extreme east. Very fearless, and not particular as to the

nature of the carrion. The Vultures always yield to them. Nom.
vulg. 'ASdip.'"— /. 5. i?.

17. Pyrrhulauda melanauchen (Cab.).

Coraphites melanauchen, Heugl. Orn. N.A. ii. p. 672.

Five males and four females of this Abyssinian species, which

extends far into Western Asia, and was obtained by ]\Ir. Blanford in

Scinde in January 1876.

"Verv common on the low-lying plains on both sides of the

island. 'lias a long wailing note, 'which one hears at daybreak, and

the last sound at sunset."—/. B. B.

ii. PICARLE.

18. Centropus suPERCiLiosiis, H. et Ehr.

Centropus superciliosus, Heugl. Orn. N.A. ii. p. 797.

A pair of this species.

" By 110 means common. One bird shot by Cockbnrn on the

limestone plain around Hadibu, close to the stream, sitting on top

of a date-palm ; the other I obtained on the bank of a stream

between the Hadibu plain and Delishi, just at the back of Ras

Haulaf. The bird was in the water when I came up ; 1 did not see

any except the two specimens." —I. B. B.

iii. ACCIPITRES.

19. Neophron PERCNOPTERTJs (Linn.).

"Everywhere on the island."—J. B. B.

20. Falco peregrinus, Tunst.

" By no means common. I only saw three individuals—one on

the granite hills near the village of Kismaha, another near the

eastern extremity of the island, and a third (the one skinned) from

the granite hills above Hadibu."—/. B. B.
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21. TiNNUNCULUS ALAUDARIUS (Gm.).

" This bird was shot by Cockburu on the Shaeb plain ; 1 only saw
one other, on the plain about Gollonsir."—/. B. B.

iv. HERODIONES.
22. Ardea gularis, Bosc.

Ardea gularis, Heugliu, Orn. N.A. ii. p. 1059.

" Common on the margins of the shoals near the mouths of the
streams."—/. B. B.

Only wings of this bird were brought home; but we think there
is no doubt about the species.

23. Pjlatalea leucerodia (Linn).

Flatalea leucerodia, Heugliu, Orn. N.A. ii. p, 1122.

" On the margins of stagnant pools in vicinity of villages on coast.

This specimen was shot at Cadhoop. There are no villages on the

south side of island."—/. B, B.

v. ANSERES.
24. QuERQUEDULA CREcCA (Linn.).

" Specially prevalent on the Debeni river and Khorfariah. Some
were also seen on the river at Gollonsir. I have seen as many as

fourteen in a flock."

—

I. B. B.

vi. COLUJ\IB.E.

25. Treron \aaalia (Gm.).

Treron tvlaliu, Heugl. Orn. N.A. ii. p. 817.

" Most common about Feraigeh in the date-palm grooves. I did

see a few on the north side of the island near Kismaha. Nom, vnlg.
" Mahabi'dat."— /. B. B.

26. Turtur senegalensis (Linn.).

Turtur senegalensis, Heuglin, Orn. N.A. ii. p. 841.
" Very common in all the date-palm groves and also amongst

the shrubs on the lower part of the hills."—/. B. B.

vii. GALLING.
2". COTURNIX COMMUNIS, BoUU,

" On the plains at the east end of island I saw a brace of Quails,

of which one was obtained. Again, on the Hajad plain I saw a

brace, and on the Haggier ridge I saw one or two ; but they were

not very common."—i. B. B.

viii. LIMICOLiE.

28. CURSORIUS GALLICU8 (Gm.).

" I only saw three of these birds on Cadhoop plain, and obtained

one."—/. B. B.
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20. .Egialitis cuRONiCA (Beseke).

"Common ou the streams."—i. B. B.

30. tEgiALITIS CANTIANA (Lath.)

.

" Common on the streams."—/. B. B.

31. TOTANXJS CANESCENS (Gm.).

••Abundant on the Deheni river."—/. B. B.

32. Tringoides hypoleucus (Linn.).

•' Met with on the upper part of tlie stream in GoUonsir valley."

—/. B. B.

33. Gallinago gallinago (Linn.).

One example of this species, preserved in spirit, is in the collection.

'• Often seen in the marshes at the mouths of the rivers."—J. B. B,

34. Dromas ardeola, Payk.

"This bird was met with on the shore at the mouth of the river

at Gollonsir, where it was frequent."—/. B. B.

iv. GAVI^.

35. Larus affinis, Reinhardt.

Larus affinis, Saunders, P. Z. S. 1878, p. 171.

" Common on the shore in the vicinity of ' Cadhoop ' village. I

did not see them cither near Gollonsir village or near Hadibu."

—

/. B. B.

Mr. Howard Saunders has kindly taken considerable trouble with

the single specimen of this Gull obtained. It is in immature plumage,

'•an unusually large specimen, but not of L. murims, as a casual

observer might suppose."

36. Sterna bergii (Licht.).

Sterna bergii, Heuglin, Orn. N.A. ii. p. 1436.

'• On shores at Cadhoop and between that village and Hadibu.

Common."—/. B. B.

Conclusions as to the Socotran Avifauna.

The examination of the collection shows at once that, so far as one

can judge of it by its birds, Socotra, as might have been anticipated,

belongs to the same fauna as North-eastern Africa. The island has,

however, been sufficiently long separated from Cape Gardafui to

allow of a certain number of species becoming differentiated, unless

indeed, as is not improbable, these shall be hereafter found to exist

also in Somaliland, the ornithology of which is still very imperfectly

known to us.

Putting aside all the birds in the previous list, except the Passeres,
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Picarise, and Colunibae, as being of wide distribution, we find that

out of the twenty birds of these three orders, all but seven are

mentioned in Heuglin's ' Ornithologie Nordost-Africa's.' Of these

seven, six, as far as is at present known, are new species pecuHar to

the island ; but one is a Western Asiatic species, although very

closely allied to a prevailing North-east African form. Of the si\

new species, one seems to be generically distinct from any thing yet

known, though our impression is that Rhynchostruthus will yet be

found on Cape Gardafui. The remaining five all belong to prevailing

North-east African genera.

2. Oil the Lepidoptera collected in Socotra by Prof. I. B.

Balfour. Bv Arthur G. Butler, F.L.S. F.Z.S. &c.

[Keeeived January 1.5, 1881.]

(Plate XVIII.)

The Lepidoptera collected by Professor Balfour consist of 24

specimens referable to 13 species, of which 11 are Rhopalocera; 7 of

the species are new to science.

Of the known forms in this series one is cosmopolitan, two are

found in Euiope, Asia, and Africa, one throughout Africa, one in

S.AV. Africa and Abyssinia, and one (with trifling differences) in South

Africa. Of the new forms five are allied to previously recorded types

from the following localities—one from the Comoro Islands, one

from S.W. Africa, one from Zanzibar, and two from Arabia. With-

out the help of these last two, it would therefore be impossible for

any one not acquainted with it to guess at the locality from which

this collection had been obtained.

The following is a list of the species :

—

RHOPALOCERA.
NvMPHALIDJi.

Danais chrysippus (No. 706).

Fapilio chrijsippus, Linneeus, Mus. Lud. Ulr. p. 263 (1764).

A single female specimen of this widely distributed species was

obtained.

Calysisme socotrana, sp. n. (Plate XVIII. fig. 7.)

(c? No. 731, ? 716.)

Nearest to C. umjnana from Johanna^Comoro group). Olive-brown ;

wings above with i)aler outer border traversed by a wavy submarginal

brown line ; a black marginal line ; fringe slightly darker than the

outer border : primaries crossed beyond the cell from costa to first

median branch by a slightly undulated pale-bordered dusky line
;

two ocelli of the "ordinary type, one towards apex about a quarter

the size (?'. e. half the diameter) of the other, which is placed on
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the first median interspace : secondaries with a scarcely perceptible

small blind ocellus on the first median interspace. Wings below paler,

transversely striated with darker lines, the disk (particularly in the

female) suffused with lilacine grey, the ocelli with pale zones, and in

the male' with whitish instead of orange irides, those of the pri-

maries situated as on the upper surface, but the subapical one, parti-

cularly in the female, greatly reduced in size ; the outer border with

sharply defined zigzag inner edge towards apex, in the female suf-

fused with ferruginous, the intersecting submarginal line being dark

ferruginous ; a broad central belt, the inner edge of which is obsolete

in the male but sharpely defined by a white-hordered ferruginous

line in the female ; the outer edge slightly undulated and angulated

on all the wings, dark brown with pale border in the male, ferru-

ginous with white border in the female; secondaries with seven discal

ocelli, of which the second, third, and seventh are very small and the

fifth the largest. Expanse of wings, (S 1 inch 6 lines, $ 1 inch

9 Hues.

Two worn males and one fresh female were obtained.

Charaxes balfouri, sp. n. (Plate XVIII. fig. 6.)

(No. 741.)

Allied to C. varanes, from which it differs as follows:—The outer

margins of all the wings dentated at the extremities of all the veins,

that of the secondaries with two tails of the ordinary type, that at

the end of the first median branch being rather short (3 to 4 milli-

metres), and that at the end of the third branch of about double the

length, more slender and gradually tapering towards the point :

wings above deep mahogany red, rather paler on the basal half;

primaries with all the markings as in C. varanes, excepting that the

spots beyond the cell are not so black : secondaries with the rounded
black spots only distinct towards the apex ; outer border black with

a marginal series of pale blue lunules fringed ivith snow-white.

Body laky brown, prothorax and head olivaceous. Under surface of

wings very like C. varanes, but the general colour greener, most
like that of the darkest Natal specimens, the black characters on the

basal area better marked, the white stripe limiting the broad basal

area wider, more diffused externally, and distinctly angulated on all

the wings -. the ocelli on the secondaries slightly narrower, and the

outer margin of these wings bordered with a series of large black

and white lunules. Expanse of wings 3 inches 8 lines.

One specimen of this extremely interesting species was cap-
tured .

The allied species C. varanes has hitherto been referred to the
genus Philognoma on account of its only having one peculiarly shaped
tail to the secondaries ; but the arrival of this form from Socotra
necessitates its transfer to Charaxes, since we now possess a species

with the structure of the latter genus, and the general character of

the supposed Philognoma.

' Possibly owing to fading.
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Pyrameis CARDUI.

Papilio cardui, Liniiteus, Fauna Suecica, p. 2/6, n. 1054 (1761).

A fragment of this cosmopolitan species.

Acr.«a neobule. (Plate XVIII. fig. 5.)

AcrcBa neobule, Doubleday & Hewitson, Gran. Diurn. Lap. pi. 19.

fig. 3 (1848).

(No. 746.)

One female of this species was caught ; it differs from specimens
which I have examined from the Congo and Abyssinia in the greater

size of all the black spots on its wings, and in having the base of

the secondaries black spotted with red, owing to the confluence of

the black markings. These differences, however, may be due to

simple variation; and therefore it would not) e safe, with only one
specimen, to regard them as specific characters.

Hypanis CORA. (Plate XVIII. fig. 4.)

Hypanis cora, Feisthamel, Ann. Soc. Ent. France, 1850, p. 249.

(No. 726.)

A pair of this species, only differing from South-African specimens

in the slightly wider red- brown belts on the under surface of the

secondaries and the consequently narrower bands of white spots. It

would be impossible to decide from a single pair whether these

apparently trivial distinctions are constant and confined to the island

whence the specimens were obtained.

Papiltonid^.

Teracolus niveus, sp. n. (Plate XVIII. fig. 1 .)

(2 No. 721.)

(S . Nearest to T. evagore, demagore, and liagore, but differing

from all in the considerably smaller extent of the orange apical

patch on the primaries. Wings above snow-white; primaries above

with a narrow triangular orange apical patch from costa to third

median branch, bounded externally by five hastate black spots and

in front by an abbreviated black costal line : body black, thorax

clothed with silvery hairs, abdomen cream-coloured at the sides.

Under surface white, each wing with a small black dot at the end

of the cell, primaries indistinctly showing the orange of the upper

surface through their texture ; secondaries with a greyish costal spot,

and one or two dots of the same colour on the disk beyond the cell,

basi-abdomiual area slightly speckled with black. Expanse of wings

1 inch 5 lines.

$ . Snow-white, base speckled with blackish : primaries above with

a dot at the end of the cell, four spots in an oblique series, more

than halfway between the cell and apex, and four or five squamosa

marginal spots between the apex and the third median branch, black
;

secondaries with four decreasing marginal black spots between the

apex and the second median branch : body blackish, clothed with

Proc. ZooL. Soc— 1881, No. XII. 12
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white hairs, but rather paler than in the male. Primaries below

white, a black dot at the end of the cell ; four brownish spots in an

oblique series limiting the inner edge of the apical area, which is

cream-coloured and speckled with grey : secondaries cream-coloured,

speckled with grey ; a black dot at the end of the cell ; an angulated

series of seven more or less distinct brownish spo ts across the disk

:

body snow-white. Expanse of wings 1 inch 4 lines.

One pair of this pretty little species was obtained.

Teracolus candidus, sp. n. (Plate XVIII. fig. 2.)

(c? No. 701, 2 736.)

(5" , Allied to the preceding, but smaller ; the primaries with an

oblique subapical orange patch, five pyriform marginal black spots ;

secondaries with two apical marginal black dots : below much as in

T. niveus. Expanse of wings 1 inch 2 lines.

2 . Chiefly differs from the preceding in its smaller size and less

pronounced markings. Expanse of wings 1 inch 2 lines.

Three males and one female obtained. I think it may prove to

be a variety of the preceding species, although the difference in the

coloration at the apex of the primaries in the male is very re-

markable.

Catopsilia pyrene (No. 711).

Colias pyrene, Swainson, Zool. 111. i. pi. li. (1820-21).

One male specimen.

Synchloe anomala, sp. n. (Plate XVIII. fig. 3.)

(No. 761.)

5 . Most like -S. pvotodice of North America, but larger than any

species of the group. Wings above white, speckled with black

scales at the base : primaries with the costal border to the end of

the cell heavily black-speckled ; a large subquadrate black spot on

the discocellulars ; a very irregular black discal band formed of

large oblong spots alternating with lunules, only separated from a

rather broad external border by a series of six unequal white spots ;

this border is broad at apex, and gradually tapers to the external

angle : secondaries with angular submarginal series of five black

spots (the first on costal border large and quadrate), separated from

a tapering brown border by spots of the ground-colour as in the

primaries : body above blackish, clothed with silky grey hairs ;
pro-

thorax clothed in front with short brown hair
;
palpi white, with

brown edges ; antennae pale brown. Under surface white, broadly

but sparsely speckled with black scales towards the base : primaries

with the discocellular spot, discal band, and dusky basal half of

costa as above ; outer border obsolete, this part of the wing being,

however, apparently greyish owing to its semitransparency, and

slightly shot with pink : secondaries with slight pink reflections

;

the markings of the upper surface only indistinctly visible through

the texture of the wing: body below white. Expanse of wings

2 inches 6 lines.
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One rather worn female.

The species is of the size and general form of Belenois abijssinica
;

but its pattern and coloration seem to ally it to the species of
Sj/nch/oe ; the possession of a male specimen would satisfactorily

decide whether or not it is an unusually aberrant Belenois.

Hesperiid^.

Hesperia jucunda, sp. n. (Plate XVIII. fig. 8.)

(Nos. 751 (^, 766 2.)
Dull blackish-brown : primaries shot with shining green and

bronzy brown towards the base ; edge of costal margin yellow

towards the base, but white towards the apex ; fringe of outer

margin snow-white : secondaries with costal border and anal

angle velvety black ; the hairy clothing of the basal area

greenish grey, of the abdominal fold pale testaceous ; a patch of

ochreous hair just above the anal angle ; fringe with an ochreous

basal line, externally snow-white to the first median branch, where
it changes to bright reddish orange : head and thorax very dark
green ; the palpi (excepting their terminal joint and external margin,

which are velvety blaclc), a spot at the base of each antenna, and the

back of the head bright reddish orange ; abdomen dull black, with

greyish hind margins to the segments, anus surrounded by reddish-

orange hairs. Wings below greyish brown : primaries with a large

diffused purplish-black basal patch ; costal margin orange towards

the base, but afterwards white ; an abbreviated line on the sub-

median vein, a second on the inner margin, and the fringe white :

secondaries with the fringe as above ; a triangular spot within the

end of the cell, a large elongated patch enclosing a black spot on
the interno-median interspace, and an interrupted squamose streak

running upwards towards the apex from its external extremity

orange ; a circular spot near the outer margin on the interno-median

interspace, and a second at anal angle confluent with the fringe,

reddish orange : pectus blackish ; femora and tibiae streaked with

pale buff" and clothed with long reddish-orange hairs, venter black at

the sides, with two or three small orange dots; a broad central

longitudinal reddish-orange stripe. Expanse of wings, cS 2 inches

6 lines, 5 2 inches 9 lines.

Three males and one female.

The female specimen is rather paler than the male ; but this may
be partly due to fading. The species comes nearest to //. taranis.

HETEROCERA.
L1THOS11D.E.

Deiopeia pulchella (No. 756).

Tinea pulchella, Linnseus, Syst. Nat. i. 2, p. 884, no. 349 (1766).

Two examples, one of which has the scarlet markings on the

primaries larger than usual.

12*
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Hydrocampid^.

Oligostigma incommoda, sp. n. (No. .540).

Nearest to O. curvifera of North America. Snow-white : the pri-

maries above crossed near the base by an angular brownish band
(probably pale orange with black margins in fresh examples) ;

second band pale orange with black margins, beginning beyond the

cell in the form of a 3, the lower extremity of which is carried below

the median vein to the origin of the first branch, where it turns off at

an angle, and runs transversely to the inner margin ; a black-edged

transverse pale-orange spot closing the cell ; a blackish-edged pale

orange sinuated submarginal band ; outer border apparently pale

orange, edged internally with black scales : secondaries crossed near

the base and at the middle by bands of black scales ; an irregular

black-edged orange discal band, its outer margin zigzag ; outer

border pale orange, edged internally with black. Under surface

uniform snow-white. Expanse of wings 9 lines.

One female specimen so much rubbed that only familiarity with

the genus enables one to trace the direction of the bands on the

primaries.

EXPLANATION OF PLATE XVIII.

Fig. 1. Teracolus niveus, c? and J (upperside), p. 177.

2. Teracolus candidus (upperside), p. 178.

3. S'l/ncMoe anomala (iDoth siu-faceg), p. 178.

4. Hypanis cora (underside), p. 177.

5. Acrcea neobide (underside), p. 177.

6. Charaxes balfmiri (both surfaces), p. 176.

7. Calysisme socotrana (both surfaces), p. 175,

8. Hesperiajuomida (both surfaces), p. 179.

3. On some Points in the Anatomy o£ the Koala {PhascO'

larctos cinereus). By W. A. Forbes, B.A., F.L.S.,

r.Z.S.; Prosector to the Society.

[Eeceived January 17, 1881.]

On April 28th of last year (1880), as already recorded in the

Society's Proceedings ', the Society purchased for its collection the

first living Koala (PAa«co/arc/os c;we>-eM«^ ever brought to Europe.

The animal, a young female, continued to do well and thrive after

its arrival at the Gardens, and on a diet of fresh Eucali/ptus-\eR\es,

which were substituted after a while for the dried ones on which it

had been kept alive during the voyage and the first part of its stay

in this country, became daily in better condition and more active.

Being a pet animal, accustomed to being caressed, it was thought

better not to put it in a cage ; so a room for its use was fitted up in

the Superintendent's office. Here, under the charge of a special at-

^ P. Z. S. 1880, p. 355 ; where a woodcut of it, from the pencil of Mr. Wood,
is given.

i
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tendaut, it slept, perched upon the branches of a tree erected for its

use, by day, whilst at night it wandered about the room. Very unfor-

tunately, on the night of the 14th of June it was accidentally killed,

whilst thus roaming about at night, by getting caught between the top

and bottom of a fixed washing-stand, which had been allowed to remain

in the room. It had apparently climbed up this and brought down
on its neck the heavy lid. Nobody being near, and in spite of

evidently determined struggles on its own part, it failed to relieve

itself, and so was found dead in the morning from asphyxia.

The death of this animal, so unfortunate for visitors to the

Society's Gardens, has given me the opportunity of putting on record

some additional facts concerning the anatomy of the soft parts of

this species. Mr. W. Martin, in this Society's 'Proceedings ' for

1836 S has described already some of the most striking features of

the animal's organization; and in Prof. Owen's 'Anatomy of Verte-

brates ' (vol. iii.) a few additional facts concerning it are also recorded.

More recently Mr. A. H. Young has described and figured the

male reproductive organs (Journ. Anat. Phys. xiii. pp. 305-317,
pi. xviii.). All these anatomists, however, had only spirit-preserved

specimens to work on ; a few additional observations from the fresh

specimen may therefore be worth putting on record, and the liver,

brain, and female reproductive organs described in particular, these

important parts of the system having been only imperfectly, or not

at all, described by my predecessors in this field.

The following dimensions were taken on the body of the animal:

—

inches, milliin.

Total length, from tip of nose to end of body . . 17'0 432
Length of eye 1 "0 25

„ ear (greatest) 2-15 55

head 4-0 lOO

„ nude muzzle 1 '4 35
chin 2-05 67

Breadth across muzzle I'O 25

,, of mouth 1 '3 33
Distance between cloaca and mammae 1'25 32

The tail is a mere stump above the cloaca, which latter is well

defined by a well-marked circular marginal fold of the integuments.

The hallux has no trace of a thumb. The skin is generally flesh-

coloured ; but the soles of the manus and pes, together with the

naked " muffle," are black. The skin of the large and hairy ears is

flesh-coloured. There is a narrow naked ring round the eyes ; and

the irides are brown. The pupil is a vertical oval. The nostrils are

transversely oblique, the nasal septum measuring 3| millims. The

upper lip is split ; but the split does not quite, when the surrounding

parts are expanded, reach the nostrils. The skin is sparsely covered

with hairs between the rami of the mandible; for nearly two inches

behind it the skin is absolutely naked ; and on the sides (running

1 P.Z.S. 1836, pp. 109-113.
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up towards the angle of the mouth) it is nearly so, a patch of black

hairs being developed just behind the mouth on the lower and outer

surface of this bare space.

The marsupial pouch in this young specimen is very imperfectly

developed. It appears as a small, oval, nearly naked space, measuring

about O'Sinch both across and antero-posteriorly, with a well-marked

bounding-fold of integnment on each side ; inside which is a smaller,

secondary one. The hairs of the surrounding parts more or less

radiate from this nude space, which hes between the epipubes(or so-

called "marsupial bones"). The skin covering it is pinkish. The
teats are two^ in number, 15 millims. apart, and are situated at the

posterior and inner angles of the bounding-folds ; they are covered

by fur. The lips of the pouch, it may be noted, look as much
downwards as forwards.

In an adult $ Koala, 20| inches long, preserved in spirit, the

pouch is much better developed—its antero-posterior extent being

about 1-85 inch, whilst the breadth of the aperture is 1'4 inch. It

admits (my) three median fingers, and extends widely outwards

into the groins, as far as the skin-fold between the knee and trunk.

The teats, two in number, are situated behind, on a level with the

posterior margin of the pouch's mouth. The skin lining the pouch,

except just around the ventral opening of the pouch, is smooth
throughout.

The mucous membrane of the cheeks is smooth throughout ; the

skiu is attached to the gum opposite the first palatal ridge, and again

op])osite the posterior border of the first premolar. Between these

two attachments there is formed a sort of cheek-pouch, defined by a

distinct sphincter, and capable of receiving the end of the little

finger. This pouch extends upwards on the side of the skull, occu-

pying the somewhat oval space that exists, in the macerated skull, in

front of the zygoma ; it is lined by smooth, white, mucous mem-
brane ^.

The palate presents 9 irregular raised ridges, best marked anle-

riorh'. There is no uvula, and the narrow fauces are smooth. The
tongue quite fills up the space between the gums. It is parallel-

sided and elongated, but rounded off and thinner in front. It has a

single, small, circumvallate papilla behind ; the fungiform papillae

are distributed chiefly along the sides of the upper surface.

The salivary glands are well developed. The sublingual (which is

not mentioned by Martin in his description) is a long, narrow, and
thin gland, somewhat foliaceous at the extremity, and about 2v
inches in extent, lying deeply along the inner margin of the lower

jaw. The long duct of the submaxillary gland pierces it. I could

find no subzygomatic gland, as described by him {/,. c. p. 112).

On opening the abdominal cavity the stomach is visible in the

^ Prof. Owen (Anat. Vert. iii. p. 769) describes Phascolarctos as having four

[" two on each side "] mammary glands.
^ These pouches are also, I find, described by Owen (Anat. Tert. iii. p. 385).

They also exist, though less well defined by a sphincter, in the Wombat ; but I

cannot find them in the other Phalangers I have examined.
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epigastric and left hypochondriac regions, the pylorus being directed

towards the right side; and it is there in contact with the gall-bladder.

The liver does not appear. The commencement of the trans-

verse colon is visible, running downwards towards the left, be-

low, but parallel with, the greater curvature of the stomach. The
great omentum is attached to the transverse colon in the right hypo-
chondrium, and does not cover the mass of the viscera. The greater

part of the rest of the abdominal cavity is occupied by the great,

longitudinally plicated, folds of the caecum and ceecum-like ascending
colon, a few folds of the small intestine appearing between the

transverse colon and a great fold, apparently the csecum, which runs

transversely across the middle of the abdominal cavity. On turning
back these great superficial folds the end of the caecum is seen pass-

ing downwards to the left of the rectum, behind the uteri and bladder,

to terminate, deep in the pelvic cavity, close to the cloaca ! The
descending colon, which is narrow and of the ordinary appearance, is

very long, and is arranged on a broad mesocolon to the right of the

vertebral column, forming here a series of loose loops, which, how-
ever, are not closely coiled together on each other as in Ruminants.
The right kidney lies superficially to the liver. The duodenal loop

passes downwards and to the right, and overlies the right kidnej',

but passes under the ascending colon just here.

The stomach is cylindrical and sac-like. Its length, moderately
distended, is about 3^ inches; its greatest depth, opposite the pyloric

constriction, 1^ inch. There is a well-marked cardiac fundus to the

left of the oesophagus, and the pyloric part is slightly bent on the

cardiac part ; this latter is marked off internally by a distinct fold

of the mucous membrane, which is smooth and pale, with some slight

traces of rugae in the cardiac fundus.

The most marked peculiarity of the Koala's stomach is its pos-

session, as is well known, of a special gland-patch, similar to that

found in the Beaver ' and Wombat ". This gland-patch forms a

slight elevation externally on the lesser curvature of the stomach,

just on the pyloric side of the entrance of the oesophagus. It is

somewhat saddle-shaped, with a transverse extent of 1*4 inch. In-

ternally it forms an eminence about the size of a florin, which includes

the entrance of the oesophagus. The mucous membrane on the

gland-patch, around the entrance of the oesophagus, is red and vas-

cular ; elsewhere in the stomach, as already stated, it is quite pale.

The openings of the gland-patch are about 30 in number, of varying

sizes, and irregularly arranged over the eminence. Some of the

openings of the gland are complicated, several smaller openings de-

bouching into a larger one ; and the area occupied by the openings

is not symmetrical. The general appearance of this patch is well

represented by Sir Everard Home's figure (Z. c.) of that of the

Wombat. In this latter animal the general structure and form of

the stomach are also very like that here described ; but it is more

1 Cf. Owen, Anat. Yert. iii. p. 422.
a Home, Phil. Truiis. 1808, p. o07, pi. ix.
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globular, and therefore less cj'lindrical in shape, the cardiac and

pyloric openings being more approximated.

The small intestine is villous, but otherwise smooth. It is not

sacculated, and when spread out, after being cut, is 0'5 inch across.

At its commencement it is dilated for about two inches ; there are no

Peyer's patches ; its length is 1 15 inches. The large intestine is

very peculiar : for the first 28^ inches or so of its length, which forms

the ascending colon, it is very capacious, and internally longitudinally

corrugated, like the caecum, which externally it much resembles, the

rugae of the interior appearing through the walls of the intestine,

and giving it a longitudinally striated appearance. These folds of

the mucous membrane, which might be called longitudinal valvules

conniventes, where best developed are about "2 inch in depth ; they

are arranged longitudinally and are roughly parallel, though some-

what irregular in extent ; they are separated from each other by

intervals of about the same extent (0"2 inch). At the commence-
ment of the colon, which here, when cut open and spread out, is

3' 75 inches broad, and of the cfecum, there are about a dozen of

these folds very well marked. These continue throughout tbe

ascending, csecum-like, colon ; but where it narrows to form the

transverse and descending parts they converge, and become more or

less blended with each other, forming linear elevations. They are

continued downwards as far as the rectum, but are reduced by that

time to five'. In the caecum, which is also very capacious, the same

arrangement of folds obtains till within 18 inches of its apex, when
they gradually disappear, the rest of the organ being thence onwards

quite smooth internally. The caBCum, the curious position of the

caput oi which has already been described, measures 46"75 inches in

length (nearly three times the length of the animal's body !) ; the large

intestine 93-25 inches. In an adult female (20g inches long), pre-

served in spirit, the following were the intestinal measurements :

—

inches.

Small intestine 1 11-15

Large „ 160-8

Caecum 660

Owen (Anat. Vert. iii. p. 420) gives 92, 125, and 77 inches

respectively. On each side at the junction of the ileum and colon

is a small patch of three glands.

The liver of the Koala is of very remarkable form. It is repre-

^ Mr. Martin describes {I. c. p. Ill) both colon and cacum as sacculated "by
a slight longitudinal (mesenteric) band of muscular fibres," with indications of

a similar opposite baud. I could find no traces of any such sacculation in the

fresh Koala examined by me ; nor are they mentioned by Prof. Owen (Anat.

Vert. iii. p. 418). It is also to be noticed that Martin does not in any way
allude to the existence of the very remarkable folds of the interior of the caecum
and colon.

In Phcdangisia and Phascohmys an examination of fresh specimens has com-
pletely failed to exhibit any traces in either ereeum or colon of the longi-

tudinal folds here described. In the latter genus the colon is capacious at ts

commencement, and sacculated transversely, in a way that does not obtain iu

either Phalangista or Phascolarctos.
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sented, drawn to scale of ? the natural size, in the accompanyina;
figures (1 and 2, pp. 180, 187). All four principal lobes are well

developed ; but those on the right are far larger than those on the

left, the left central being considerably the smallest of these. Tlie

umbilical fissure is distinct, extending about halfway across the liver.

The right central lobe, which is broad transversely, and forms the
largest lobe, is divided very deeply by the large cystic fissure, which
extends on the thoracic surface nearly as far back as the umbilical

one, and allows the very large and elongated gall-bladder to appear
above. Both right and left lateral fissures are also (in this specimen)
well developed. The right lateral lobe is large and somewhat oval

in shape, but pointed below. The caudate is not present as a free

structure, but it is represented by a somewhat squared, diagonally

ridged elevation, lying to the right of the inferior cava, and broadly

attached to the substance of the right lateral lobe. The lower border

of this elevation is slightly excavated to receive the correspondin"

kidney. The Si)igelian is represented by a smaller thickening, ending
in a jjointed and free apex, and lying to the left of the vena cava ; it

is united over this by liepatic tissue to the caudate. This liver is

further remarkable for the great tendency it has to subdivision,

numerous fissures, of varying sizes and depths, being develo[)ed along

the margin of the chief lobes. Their position and relative size will

be better understood from the figures than from any verbal descrip-

tion. They are more conspicuous on the visceral than the thoracic

surface. The right half of the right central lobe has one such notch

on its right external border ; the other half 3, on the right internal

border ; the left central has 4, the left lateral 3, whilst the right

lateral is still more cut up by about 10. Finally, the caudate has 3
of these supplementary fissures.

The gall-bladder is remarkably long, projecting far beyond the

anterior margin of the liver, and, as already described, appearing

superficially. It is 2| inches long from its apex to the commence-
ment ot its duct opposite the anterior margin of the left central lobe.

The free part is connected by a peritoneal investment to the sides of

the cystic fissure.

In a second liver of Phascolarctos examined (which, however,

having been extracted from a spirit-preserved animal, an adult $ , is

not so well preserved as might be wished) the same general features

obtain. The left lateral fissure, however, is less distinct, as is the

caudate : and the left central lobe is smaller proportionally to the left

lateral. The Spigelian wants the pointed apex ; and the development

of secondary fissures seems to attain an even greater extent'.

^ In Phalangista vidpina the riglit central lobe is also, as in the Koala, the

biggest, and very deeply divided by a cystic fissure. The gall-bladder, however,

does not nearly reach the margin of the liver ; the left lateral lobe is uiiieh bigger

thai! the right lateral, which is as large as the left central ; the caudate is quite

free and narrow. All tlie lobes are remarkably distinct ; and their margins are

quite simple, with no trace of any such fissiu-es as obtain in the Koala.

The liver of discus maculatus is formed on a similar principle, though tlie

right central lobe is not bigger than the left lateral, and the gall-bladder reaches

to the li^er-margin. All the lobes are simple. The caudate and Spigelian,
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The bile- and pancreatic ducts open into the duodenum 2| inches

from the pylorus. The pancreatic duct is dilated terminally into a

vesicle, which does not receive the bile-duct, the latter opening

alongside the former into the intestine.

Fig. 1.

Liter of Koala, from above ; three fifths the natural size.

though small, are quite distinct. The livers of Belicleus sciureus and B. hrevi'

cf.ps, Acrobata pygnKsa, and Dromicia (nana?), though differing among them-

selves considerably in the relative degree of development of their constituent

lobes, all agree in having a distinct and free caudate lobe, as vcell as a Spige-

lian, and in no system of secondary sulci attaining any degree of development.

In Phascolmnys wombat the left lateral lobe is the largest ; the right central

is also large ; but the left central is very small, as is the right lateral fissure. The
umbilical fissure is distinct, as is the cystic fissure, which allows the gall-

bladder, which reaches to the anterior margin of the liver, to appear super-

ficially. There are no distinct caudate or Spigelian lobes, though the former

is indicated. There is a tendency, particularly on the left lateral and right

central lobes, to develop accessory sulci. As in the Koala, too, the small right

lateral lobe is pointed below.
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The spleen, as usual in Marsupials, is somewhat triradiate in

shape, being broader and forked at one end, tapering and more
pointed at the other. Its greatest length is 2^ inclies. There is

a lymphatic gland, the size of a pea, outside each marsupial bone,

Uf

The same, from below.

_
R.C. Right central lobe ; L.C. left central lobe ; E.L. right lateral lobe; L.L,

left lateral lobe ; C. caudate lobe ; SP. Spigelian lobe ; G.B. gall-

bladder; G.D. bile-duct; r.l.f. right lateral fissure; /././. left lateral

fissure; «./. umbilical fissure; c.f. cystic fissure ; V.C. ve-na cava infe-

rior ; V.P. vena fortm ; V.H. hepatic vein.

and a pair of similar ones, superficial, on the neck. The axillary

glands are large.

The heart is of the usual Marsupial type. The right auriculo-

ventricular valve is membranous, and nearly complete all round the

aperture, being largest on the right side. It is attached to two, or,
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in one of my specimens, three columna carnecB, which also decrease

in size from right to left. On the side corresponding with the

septum the valve is attached, not to a columna carnea, but by
chordce tendinecB inserted on the septal wall. There is apparently

only a single opening for the coronary veins, just at the entrance of

the inferior cava into the auricle.

The aorta gives oflF, in the specimen which died in the Society's

Gardens, three vessels from a common trunk, and then the left

subclavian, as in Phalangista and most other Marsupials'. In
another specimen, however, the arrangement is as in Man and as in

Phascolomi/s, the left carotid arising independently from the aortic arch.

Of the two vencB azygos, each opening into the superior cava of its side,

the left is much the larger, the right being formed mainly by vessels

derived from only the first few intercostal spaces, whilst below these the
veins of the right side pass over, behind the aorta, into the lefL azygos.

This is an arrangement I have found in several Marsupials examined,
including Phascolomys, Belideus, Cuscus, and Phalangista, though
not in Petrogale or Hypsiprymmis. In Phascolomys there exists a

commissural branch between the first intercostal vein on the right

side going to the left, and the last going to the right, vena azygos.

In the Hedgehog, and some other animals according to Prof.

Owen (Auat. Vert. iii. p. .553), the right is also smaller than the

left azygos, though usually the reverse condition holds ; and in the
highest forms, where there is only one vena azygos, it is the right

that persists.

The external and internal iliac arteries come off separately from
the aorta, there being no common iliac arteries. This disposition is, I

believe, nearly universal" in the Marsupials, but is by no means confined

to them, as I have found it in Tamandua, Tapirus, and Hyomoschus,
and Prof. Watson records it in Hycena crocuta (P. Z. S. 1879, p. 89).
The lungs are simple in form. The right side has three, the left

two lobes ; the lower lobes of each side being about equal in size,

and much larger than the others—half as big again as the upper,

or two upper, lobes. There is no azygos lobe at all.

The female generative organs of Phascolarctos have not been, so

far as I have been able to ascertain, hitherto described, though Mr.
A. H. Young has lately given us an excellent account, with figures,

of the corresponding system in the male. In their essential points

they differ in no important respect from those of the Wombat ^
' P.S. Feb. 11, 1881. In a fresh specimen of Belideus hrcviceps, which I

have just dissected, I find only one tnmk ai'ising froui the aortic arch ; this

splits up into 3 branches—a left innominate, dividing into tlie subdavian and
carotid branches for that side, a right carotid, and a right subclayian. More-
over, as in no other Marsupial known to me, there is only one anterior civa,
the right and left innominate veins joining to form a larger trunk, some ^ inch
long, whicli opens into the auricle.

- In a Cuscus mactdatus that I dissected I found the abdominal aorta splitting

up into four trunks, the right and left external, and the right internal iliacs,

whilst from the remaining or median (caudal) one, the left internal iliac was
given off some way below the level of the other.

^ For description of these see Owen, P. Z. S. 1836, p. .52, and Auat. Vert. iii.

p. 680 et seq.
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The ovaries are rounded ovals in shape, considerably depressed,

and measurin£r about -15 inch along their greatest extent. Tliey

are cut up by three or four sinuous fissures ; each of these lobes is

further subdivided into ovisacs, which are of large size for a Mammal,
though nothing liiie so big as the large ones figured by Prof. Owen
in Phascolomys. The ovaries are enveloped to some extent by the
fimbriated ends of the Fallopian tubes, and are enclosed, in common
with these, in pouches of dehcate peritoneum. The fimbriated ends
of the oviducts are attached narrowly to the posterior part of the
ovary ; they extend hence for about 0'5 inch to the ostium abdo-
minale.

The Fallopian tubes are little bent, and are of small calibre, passing

gradually into the larger, somewhat fusiform uteri, which, as usual
in the Marsupials, are quite separate from each other ; muscular,
thick-walled, and nearly straight, these open on a prominent, some-
what compressed nipple-like eminence, forming the os tincce, by a
small pore. The total length of the Fallopian tubes and uteri is

about 1'3 inch from the ostium at the commencement of the former.

The vaginae are also two in number, each being bent outwards in

a simple curve, and not communicating with its fellow at any point.

The lower part of each vagina is thick-walled, with but a small central

cavity, which opens into the urino-genital sinus by a small pore,

0'2 inch above the opening of the vesical urethra. Above they are

thin-walled; and from the internal side is developed a blind cul-de-sac,

also thin-walled, communicating only with the vagina of its own side

and the corresponding uterus, there being a median septum between
the two culs-de-sac. No opening from the latter into the urino-genital

sinus exists in either specimen I have examined. From the os tinccB

there is prolonged downwards on each side a slightly elevated fold

of the mucous membrane, which separates off the vagina proper from
the more medianly placed cul-de-sac.

Both vaginae and culs-de-sac are lined by smooth mucous membrane,
with slight longitudinal rugae. The two uteri, as well as the vaginae

and their appendices, are united together by peritoneum. The two
ureters penetrate this to open into the neck of the bladder, beyond
the termination of the vaginal culs-de-sac. The length of the vaginae

is about 065 inch, measured in a straight line ; that of the culs-de-

sac about U"45 inch.

The urino-genital sinus is a tube, with moderately thick walls

and longitudinally plicated mucous membrane, of TS inch in length.

It communicates below by a considerable aperture with the rectum,

and the cloaca so formed is surrounded by a common fold of muscles

and integument. A small, flattened, linguiform clitoris, not free at

its apex, with two grooves above and about 0"2 inch long, is de-

veloped on the anterior wall of the cloaca, beginning at the level

where the rectum and urino-genital canal meet.

A second specimen examined—an adult female that has been pre-

served in spirit, and which, judging from the condition of its mammae,
has been a mother—shows exactly the same relations of these parts

as that here described, the only differences being iu the sizes of



190 MR. W. A. FORBES ON THE KOALA. [Jan. 18,

some of the parts, due, no doubt, to age. The clitoris, however, is

free at the apex and slightly bilobed'.

The brain of the Koala is represented of the natural size in the

accompanying figures (figs. 3-6), of which that representing its

superior aspect was taken from the brain before being removed from

the cranial cavity, and therefore unaltered by displacement or

hardening in spirit. The other three figures are drawn from the

brain after hardening in alcohol for some months.

The cerebral hemispheres are remarkable for their simple surface,

which is broken up by no convolutions. Broadest behind, they

taper forwardly, and so are somewhat pyriform in outline when

viewed from above. They leave the corpora quadrigemina largely

exposed behind ; and in consequence the cerebellum is left entirely

uncovered : indeed, when the parts are undisturbed (fig. 3) it is

not even in contact with the cerebral hemispheres. The greatest

length of the cerebral hemispheres is about 1*2 inch ; their greatest

depth about 07 inch. Viewed from the side, their superior contour

is seen to be but little arched behind, whilst anteriorly it slopes down-

wards away rather suddenly towards the olfactory lobes. These last

are not large, and but Httle" exposed ; in fact, in the undisturbed state,

they are covered, when viewed from above, by the hemispheres.

The temporal lobe is small. Superiorly the hemispheres, save for

a few slight vascular impressions, are altogether smooth ; laterally,

a well-defined sulcus, running from the temporal lobe forwards, and

curved, first upwards and then downwards, is visible. Anteriorly,

this separates off the olfactory tract from the side walls of the hemi-

spheres. A slight indentation, about halfway along its course, at

the top of its upward convexity, may represent a rudimentary

Sylvian fissure. Just behind this is a second similar, though smaller,

impression. The olfactory ganglion is large, as is the tract.

Internally, the characteristic features of the Marsupial brain - are

distinct, the corpus callosum being small and indistinct, and the ante-

rior commissure very large. The hippocampal sulcus is distinct and

^ In Phascolomys wombat, in a two-thirds grown female, I can detect no

differences of importance whatever from the type here des Tibed. The Fallopian

tubes are apparently longer, and their fimbriated extremities better developed.

The form of the ovaries, and the disposition of the uteri, vaginse, and urino-

genital sinus seem to be nearly precisely similar in the two genera.

In Phalangista vuJfina, on the other hand, considerable differences occur.

The Fallopian tubes are shorter in proportion to the uteri, and are more con-fO-

luted. The uteri are more distinct from the Fallopian tubes, are more capa-

cious, and strongly curved outwards. Each os tincm projects as a prominent

and quite fi-ee papilla into a common vaginal chamber, formed by the coalescence

and fusion of the two divcriicida present in Phascolomys and Phascolarctos.

This chamber is capacious, and has only a very slight indication of a median

septum left.

In Belideus scwretis the Fallopian tubes and uteri resemble those of Phalan-

gista. The vaginte, however, are much longer and curved on themselves, much
as in the Kangaroos. There are apparently two small culs-de-sac ; but the

specimen examined does not allow me to say whether or no they unite. In

Petaunis {=£eNdeus?), according to Owen (Anat. Vert. iii. p. 682), where

the vaginse are also long and curved, the culs-de-sac remain separate.
-" Vide Flower, Phil. Trans. 1865, p. 647.
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Fiff. 5.

Fig. 4. Fig. 3.

Fig. 6.

a.c.

Pig. 3. Riglit half of Koala's brain, from above, of the natural size ; drawn
before removal from the skull.

Fig. 4. The same, from below.

Fig. 5. The same, from the side.

Fig. 6. Left cerebral hemisphere, from the inside, the optic thalamus being

cut short, a.c. anterior commissure ;
h. hippocampal sulcus.
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deep, strongly curved, and continued forwards over the corpus

callosum onto the internal face of the hemispheres to a point about

0-1.5 inch in front of the anterior commissure. Behind is another

rather deep, /-shaped sulcus, which appears at both ends on the

prominent rounded margin of the hemispheres. The corpus Jim-

briatum and fascia dentata are both distinct. The middle (grey)

commissure is very large. Of the corpora quadrigemina, the nates

are longer (from before backwards) than the testes. The posterior

limb of the crucial impression is not as distinct as the fore one.

In the cerebellum the vermis is well-developed, as are the lateral

lobes and the flocculi, which have the form of projecting, rounded

lobes. The pons Varolii is narrow, the anterior pyramids well-defined,

and the corpora trapezoidea distinct.

As compared with Phascolomijs, the principal points of difference

in the brain are the more richly convoluted hemispheres—a distinct

calloso-marginal sulcus being present, as well as others on the external

surface—and the non-projecting/ocfw/z, of the latter. Phalangista

has nearly as simple a brain as the Koala; but theJlocculi project more.

A consideration of some of the facts on the visceral anatomy of

the Koala here stated appears to me to throw considerable light on

the classification of the Marsupials. Naturalists generally have

placed the Koala in, or close to, the Phalangistidse ; whilst the

Wombats have been retained as a separate family or section, of

equal value with the former group, the Kangaroos being often,

indeed, interposed between the two\ Writing as long ago as 1846,

Mr. G. R. Waterhouse, in his ' Natural History of the Mammalia

'

(vol. i.), though in that work keeping the Phascolomyidce separate

from the Phalangistidte, evidently did so with some hesitation. He
says (I. c. p. Ki) :

—" Upon a careful examination of the Wombat,

I find so many points in common with the Phalangista group, that

it is so intimately connected with the Koala (which is more clearly

an aberrant Phalanger), as indicated by the structure of the stomach

and the deficiency in the number of the false molars, and the total

absence of tail, that I am inclined to regard the genus Phascolomys

as presenting an aberrant form only of the Phalangistidse. That

the thumb should be reduced to a small size in this animal, which

differs from others of its (supposed) family in living upon the

ground, I am prepared for, since in the Dasyuridse the same thing

takes place under similar circumstances. I am also prepared to find

in an herbivorous group like the Phalangistidse a difference in the

structure of the molar teeth, in having them rooted in one case and

rootless in another, for such happens in other herbivorous groups of

the Mammalia." Again, in a note on p. 257 :
—" With regard to

the position of the Wombat and the Koala (Phascolarctus) in a

natural system, I may observe, in the first place, the Wombat
(cceteris paribus) shows some affinity to the Phalangistidse in the

possession of a thumb, which, th;)ugh short, is very broad and

sufficiently distinct. Then, beyond this, we have to add that the

1
C!f'. Owen, " Classification of the Marsupialia," P. Z. S. 1839, p. 1 9 ; Sclater,

Eev. List of Vertebrata, 7tli edition, 1879.
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limbs are equal, the tibia and fibula are widely separated, excepting,

of course, at the extremities ; and the stomach is simple ', as in the

Phalanger group. On the other hand, we perceive in the Koala an
animal possessing all the essential characters of Phalangista, but in

which the stomach is provided with a peculiar glandular apparatus,

and the tail is wanting, as in the Wombat. The two animals agree,

moreover, very closely in the structure of the humerus ; they agree

in the non-possession of a patella, in the absence of a ligamentum
teres', and in the outermost of the articular surfaces of the upper
extremity of the tibia being continuous with the articular surface of

the fibula. The skull of the Koala, as compared with that of a

typical P/ialangista, differs in having the posterior palatine openings
confined to the palatine bone, which is also the case in the Wombat

;

the lower jaw differs in the greater extent of the symphysis menti;
and, lastly, an approximation to that Rodent-like type of dentition

which is exhibited by the Wombat is perceptible in the Koala, in

the smaller development of the posterior incisors and canines of the

upper jaw, and the total absence of any of those jjremolars which,
in the typical Phalaugers, intervene between the canine and the five

molars of the upper jaw, and the incisor and the corresponding
teeth in the lower jaw." Dr. Murie, from his examination of the

osteology of the Wombats (P. Z. S. 1867, p. 815), appears also to

incline to Mr. Waterhouse's view.

In the course of this paper I have already noted several other

points of resemblance between the Koala and Wombat, in the
presence in both of more or'less distinct cheek-pouches, in the absence
of a distinct caudate lobe to the liver and the tendency of its lobes

to develop additional superficial sulci, and, finally, in the structure of

the female reproductive organs. In the Wombat, too, the first

traces of the syndactyle condition of the pes appears, both exter-

nally and also in the structure of the bones. But, to my mind, the

most convincing token of their affinity is their possession of the

peculiar gastric gland ^ already referred to and described. In no
other Marsupial is there any trace of such a structure visible, whilst

in the two forms under consideration its identity is almost precise.

That such a unique structure should have been independently de-

veloped in two forms unrelated to each other appears to me to be in

the highest degree improbable.

The main points of divergence from the Phalangers presented by
the Wombat are the peculiarities of its dentition, and its extra-

1 I suppose by this is meant as opposed to the sacculated stomach of the

Kangaroos.
- As regards these last two characters, it must be observed that the first is a

character practically common to all Marsupials, excepting the PerameUdse
((/. Flower, ' Osteology of Mammalia,' 2nd ed. p. 306). As regards the alleged

absence of a ligamentum teres, I find it perfectly well developed in fresh

specimens of both Koala and Wombat ; on the femur the depression for it,

though not distinct, is traceable.
^ It would be interesting to investigate the histological structure of this

gland, with the object of determining whether or not the resemblance is more
an external.

Proc. Zool. See— 1881, No. XIII. 13
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ordinary csecum (see tlie description and figure by Prof. Flower,

Med. Times and Gazette, Dec. 14, 1872, p. (342). In its teeth being

all rootless, as well as in the equality in the number of its incisors,

Phascolomys differs from all other Marsupials. But it is highly

probable that this peculiar Rodent-like dentition has been brought

about in accordance vvith its mode of life, and that therefore these

features, being adaptive, have in reality less importance in classifi-

cation than has been assigned to them. Moreover, in a very young

Wombat's skull preserved in the Hunterian Museum (1/95 d), in

which the first three molar teeth only in each jaw have cut the gum
and are quite unworn, each lobe of the teeth has two quite distinct,

though small cusjjs ; hence the second and third teeth on each side

have four distinct cusps, and the anterior two, as in the Phalangers

generally. The caecum is no doubt peculiar, and quite unique

amongst Mammalia, any resemblance to the " appendix vermi-

formis" of the highest Primates being fanciful. If in these points

suflHcient reason is considered present for elevating the Wombats to

the position of a primary group of the Marsupials—whether such

group be called a tribe or a family is no matter—it should not be

forgotten that in some features P/iascolarctos, too, is nearly as pecu-

liar as Phascolomys itself, /fhese are mainly :—the peculiar alisphe-

uoidal bulla of the skull ; the extraordinary complicated liver, with

the elongated gall-bladder ; the immensely developed caecum and

caecum^like ascending colon, with their longitudinal folds of mucous

membrane ; and the absence of an azygos lobe to the lungs, the

Wombats agreeing with the Phalangers in possessing one. Hence it

appears to me to be a more natural course to keep these three groups

together as subdivisions of a larger one, though whether that one be

called a family, or made into a larger section, will depend on the value

attached to those ideas by different naturalists. Adopting the former

as most convenient, they might be defined briefly as follows :

—

Phalangistid^.

Diprotodout Marsupialia, with clavicles, and not more than six

incisors above. The hallux present ; the 2nd and 3rd digits of the pes

smaller than the others, and more or less united together by integu-

ment. Stomach not sacculated. Caecum present. Glans penis

more or less bilobed ; vaginae provided with median culs-de-sac which

may unite.

I. Phalangistin^.

Teeth rooted; superior" incisors 3.3; at least one small addi-

tional premolar on each side above. Tail well developed. No
cheek-pouches. Stomach and ascending colon simple. Caecum

long, simple. Liver not complicated by secondary sulci, and with

distinct caudate and Spigelian lobes. Lungs with an azygos lobe.

Vaginal culs-de-sac coalesced (at least in PhalaTigista).

Phalangista, Cuscus, BeUdeus\ Acrobata\ Vromicia\
1 For au oijportunity of dissecting examples ol' these genera I am indebted to

the liberality of our President.
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2. PHASCOLARCTlNiE.

Teeth rooted ; superior incisors 3.3; additional premolars absent.

Tail rudimentary. Distinct cheek-pouches. Stomach with a cardiac

glaud. Csecam very long; commencing colon csecum-like, both

being dilated and provided with numerous longitudinal folds of

mucous membrane. Liver very much complicated by secondary

sulci ; caudate lobe not free
;

gall-bladder immensely elongated.

Lungs with uo azygos lobe. Vaginal culs-de-sac free.

Phascolarctos.

3. Phascolomyin.e.

All teeth rootless ; superior incisors 1.1; no additional pre-

molars. Tail and cheek-pouches rudimentary. Stomach as in

Phascolarctince. Caecum short, peculiar. Commencing colon trans-

versely sacculated. Liver somewhat complicated by secondary sulci

;

no distinct caudate lobe. Lungs with an azygos lobe. Vaginal cuh-

de-sac free.

Phascolomys.

4. On a new Genus of Titneliidce from Madagascar, with

Remarks on some other Genera. By R. Bowdler
Sharpe^ F.L.S., F.Z.S.j &c.; Department of Zoology,

British Museum.

[Eeceived January 6, 1881
.]

(Plate XIX.)

The Rev. Deans Cowan last year forwarded to London a collec-

tion of birds, which arrived unfortunately in a bad condition, few

specimens having escaped the ravages of insects during the voyage.

Amongst the latter, I am happy to say, were a few Timeliine birds,

which have added considerably to our series in the British ]\ruseum ;

and not the least interesting is an example referable to a new genus,

which I propose to term

Neomixis, gen. nov.

Not distantly related to Muvornis, but easily distinguished by

the shape of the bill, which is conical and pointed, with a very sharp

culminal ridge, and scarcely any perceptible rictal bristles.

In Madagascar it finds its nearest ally in Bernieria, like which

genus it has the culmen as long as the tarsus ; but the pointed

conical bill is very different from the long thin bill oi Bernieria.

The type is

Neomixis striatigula, sp. n. (Plate XIX.)

Adult. General colour above olive-green, rather more yellowish

olive on the head, lower back, and rump, the hind neck somewhat

ashy : lesser and median wing-coverts like the back, the greater

13*
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coverts and quills ligbt brown, edged with yellowish olive ; tail-

feathers light brown, margined narrowly with yellowish olive ; lores

and a very faintly indicated eyebrow light yellow, in front of the eye

a dusky spot ; cheeks and ear-coverts yellow, mottled with dusky

brown 'tips to the feathers; under surface of body yellow, passing

into white on the centre of the abdomen, the lower tlanks light

ashy brown ; the throat and fore neck streaked with dark brown

down the centres of the feathers ; the breast mottled with larger

centres of dusky brown ; under tail-coverts dusky brown, with dull

white tips ; under wing-coverts and axillaries white washed with

yellow, the edge of the wing a little brighter yellow ;
quills brown

below, whitish along the edge of the inner web. Total length 4'5

inches, culmen 0-65, wing 2-0, tail Iv, tarsus 0-65.

Hab. Fianarantsoa, I\Iadagascar {Rev. D. Cowan).

A better arrangement of the genus Bernieria and its allies appears

to me to be somewhat as follows :

—

u. Culuiiue tarsuui sequante, vel etiam lougiore.

a'. Eostro brevi, conico, acuto, culmiue hand funiiciilo,

tomii3 integris NcomLrk.

h'. Eostro longiore, gracili, ad apicem decurvato et eyi-

denter adimco Bernieria.

h. Tarso quam ciilmeu longiore.

c'. Vibrissis ris ullis, minimis ; fascia parva supra

nares, difficile invenienda ; tarso integro Mijdacornis.

(V. Vibrissis maximis, usquo ad apicem rostri productis;

tarsis integris Xanthoyni.ris.

t'. Vibrissis paryis, debilibus, baud ultra iiares productis

;

tarsis iutegris Crosdeyia.

f. Vibrissis parvis, debilibus, baud ultra uares productis

;

tarsis evideuter 4-scutatis Oxylabct'.

The large series of Mascarene Timeliidm now possessed by the

British Museum has enabled me to push my studies of these birds

much further ; and I find that, as in many other cases of Madagas-

car birds, the Timeliidce of the island not only form an isolated

group, but are divisible into several genera, of which the compara-

tive characters are given above.

The following is a list of the species comprised under the above

headings :

—

1. Neomixis striatigula, Sharpe {vide supra).

2. Bernieria ^nadac/ascariensis (Gm.).

3. Mystacornis crossleyi (Grandid.).

-1. Xanthomixis zosterops (Sharpe).

5. Crossleyia xanthophrys {^\\ax\>e).

[The Museum now contains four specimens of this curious bird

in addition to the original type (described, P. Z. S. \S7^, p. 76,

as Oxylabes xanthophrys). Tlie idea has been suggested to me that

it is the young bird of some other species ; but I think that this is

not likely to prove correct, as one of the specimens before me appears

to be a nestling. It is duller-coloured than the adults, more of an

olive-brown, the head scarcely darker, and the eyebrow almost im-
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perceptible. Again, 0. .vanfhop/iri/s cannot be the young of O.rylaLes

madac/ascariensia, because of the different scutellation of the tarsi,

while, moreover, we have the young of tL'a latter bird in the British

Museum, and it differs only slightly from the old.]

C. Oxylabes madagascariensis (Gm.).

7. OXYLABES CINEREICEPS, Sp. nOV.

Olive-green, with narrow pale shaft-lines ; wings and tail olive,

the edges to the primaries olive-yellow ; head and nape slaty grey,

lores dull white ; cheeks and sides of face creamy white ; ear-coverts

slaty grey ; throat and fore neck white ; rest of under surface of

body yellow, olive on the sides ; under tail-coverts olive-yellow ;

thighs olive-brovcn ; under wing-coverts olive-brown washed with

fawn-colour; edge of wing yellow ; quills light brown below, ful-

vescent along the edge of the inner web. Total length .t"6 inches,

culmen 0'55, wing 2*75, tail 2"3, tarsus 0"8.").

Hab. Fianarantsoa, Madagascar (^Rev. D. Cowan).
Notwithstanding the difference in the colouring of the two species,

0. cinereiceps seems to be strictly congeneric with 0. madagasca^
riensis.

5, On tho Mammals of Gilgit. By John Scully.

[Eeceived January 6, 1881.]

The tract of country to be referred to in this paper may be
roughly defined as the basin of the Indus river within the limits
35"" to 36' 30' N. lat. and 74° to 75° E. long.; it forms the north-

western portion of the territories of the Maharaja of Kashmir. My
observations refer principally to the Mammalian fauna of Gilgit, a

district which lies nearly due north of Srinagar, the capital of Kash-
mir, at a distance of about 230 miles by road ; but I also include

the Astor valley, and Nagar, Hunza, and Yassin, three small States

which adjoin Gilgit, and ai'e tributary to Kashmir. ]\Iy limits are

—on the south the Dorikun or Burzil Pass at the head of the Astor

valley, on the east the great bend of the Indus near Ilaramosh, on
the north the principality of Hunza, and on the west Yasin.

All this country is highly mountainous, and is intersected by nume-
rous narrow valleys, the streams of which are tributary to the Indus.

The lowest valleys are about 4500 feet above sea-level, while the

mountain ridges are of great height, with peaks from 15,000 to over

26,000 feet high. The lower parts of the valleys are very barren

and arid, .their sides being formed by steep bare walls of gneiss ; the

cultivated portions are scattered and of small extent, on terraces of

the river-alluvium high above the main streams, or more generally

on alluvial fans at the mouths of lateral ravines. Above 8000 feet

the scenery changes greatly, and grass-covered downs and luxuriant

pine-forests al)ound ; higher up still we find the region of snow-

covered peaks and mighty glaciers.
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Gilgit itself is a village on the banks of the Gilgit river, about

25 miles above the point where that stream falls into the Indus near

Bmiji. At the point whe-.; Gilgit is situated, the valley is about a

couple of miles broad ; and cultivation is there carried on on a flat

bit of river-alluvium about 40 feet above the stream ; the elevation

of Gilgit is 4890 feet above the sea. The climate of Gilgit is cha-

racterized by an extreme annual range of temperature, and by great

dryness. In summer the temperature in the shade is sometimes as

high as 109° F., and the heat is rendered very oppressive by the

glare and radiation from the bare rocky hill-sides which bound the

valley ; then in midwinter the cold is severe, the minimum tempe-

rature in the shade being often as low as 20° F., while the minimum
temperature of radiation occasionally falls to 4° F. From April

to September there are occasional light showers ; but the total annual

rainfall is little over 3 inches. Snow rarely falls in winter about

Gilgit itself, and then very quickly melts ; but of course the snow-

fall is very heavy on all the hills about the valley at an elevation of

over 7000 feet.

The following notes on the Mammals of Gilgit are based on a

collection of about 200 specimens, which I made during a resi-

dence of nineteen months in that country. Examples of all the

species here enumerated were secured ; and of most of them I ob-

tained large series. Of the thirty-three species in my list, thirty-

one occur in the immediate neighbourhood of Gilgit ; the remaining

two species, viz. Ovis poll and Arctomys caudatus, inhabit respec-

tively the extreme northern and southern limits of the tract included

in this paper, Ovis poll being found in Hunza and Arctomys cau-

datus at the head of the Astor valley, north of the Dorikun Pass.

All that has hitherto been published on the Mammals of Gilgit is

contained in two notes by Mr. W. T. Blanford, in the Journal of

the Asiatic Society of Bengal ^ on some specimens collected by
Major Biddulph, and presented by that officer to the Indian Museum
in Calcutta. Mr. Blanford in these papers identifies eleven species,

which I would reduce to eight or nine.

I am indebted to Major Biddulph, who has long resided in Gilgit,

for some interesting specimens of mammals collected by him there,

and for some notes about the Ruminants of the region. I have also

to express ray obligations to Mr. Oldfield Thomas, Dr. G. E. Dob-
son, and Mr. \V. T. Blanford for assistance in the preparation of

this paper.

CHIROPTERA.
1. Rhinolophus HipposiDEROs (Bechstein).

Rhinolophus hipposideros, Dobson, Cat. Chir. B. M. 1878,

p. 117.

This small nose-leafed Bat is fairly common in the warm valleys

of the Gilgit district during the summer months. Its veitical range

seems to be from about 4000 to 6000 feet above sea-level, and it is

I Part II. 1877, pp. 323-327, and 1879, pp. 95-98.
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not met with above the latter elevation. It appears about the first

week in April, and is not seen after the beginning of October. This
Bat has a very powerful and long-sustained flight, and it frequently

enters rooms at night. It generally flies higher up in the air than
R, ferrum-equinum, and is perhaps more frequently found away
from dense tree-growth than that species. R. hipposideros has not,

I believe, been previously recorded from British India.

2. Rhinolophus FERRUM-EauiNUM (Schrcb.).

Rhi)wlophus ferrum-equinum, Dobson, Cat. Chir. B. M. p. 119.

This species was very common in the low hot valleys of the

Gilgit district from about the middle of April to the end of Sep-
tember, appearing a little later in spring and disappearing a little

earlier in autumn than R. hipposideros. Its flight appeared to be
less powerful than that of its smaller relative ; and when it entered

a room at night it was more easily captured. Its vertical range in

the district seems to be from about 4500 to 5500 feet. Its favour-

ite haunts are orchards and clumps of mulberry trees, where insect

food is abundant ; and in the close hot evenings in summer it could
always be found in the lowest parts of the valleys in such situations,

flying low down about the trees.

3. Synotus darjilingensis (Hodgson).

Synohis darjilingensis, Dobson, Cat. Chir. B. M. p. 1/7.

This Bat was common in summer in the Gilgit district at an ele-

vation of 5000 feet. It made its appearance as early as the first

week in March, and was not seen after the first week in October.

It frequently enters rooms in the evening from S to 10 o'clock.

All the specimens collected differ from <8'. barbastellus of Europe
in not having any projecting lobe on the outer margin of the ear ;

and in all of them the ear laid forward reaches beyond the end
of the muzzle.

4. Plecotus AURiTTJs (Linn.).

Plecotus aiiritus, Dobson, Cat. Chir. B. M. p. 178.

This large-eared Bat is not of frequent occurrence in Gilgit. I

obtained two specimens in September at an elevation of 5000 feet.

5. Otonycteris hemprichi (Peters).

Otonycteris hemprichi, Dobson, Cat. Chir. B. M. p. 182.

This fine species does not seem to be very common in the Gilgit

valley. A specimen was first obtained there by Major Biddulph in

July 1876 ; and the only specimen I secured was captured in Gilgit in

May. It was observed flying over a field about dusk ; and its large

size at once attracted attention.

6. Vesperugo discolor (Natt.).

Vesperugo discolor, Dobson, Cat. Chir. B. M. p. 204.

This Bat was only observed in summer, in well-wooded country,
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at elevations of from 10,000 to 11,000 feet. It only began its

flight about dusk, and flew high up and swiftly ; so that it was
rather difficnlt to secure specimens. Two specimens were shot in

the Nultar valley in August.

7. Vesperugo borealis (Nilsson).

Vesperuffo borealis, Dobson, Cat. Chir. B. M. p. 203.

Only one specimen of this Bat was obtained in the Gilgit district

;

I unfortunately omitted to record the date of its capture and the

elevation at which it was found.

8. Vesperugo pipistrellus (Schreb.).

Vesperugo pipistrelhis, Dobson, Cat. Chir. B. M. p. 223.

This was by far the commonest species of Bat found about Gilgit,

Even in the depth of winter a few were occasionally seen.

9. Harpiocephalus tubinaris, sp. noT.

Head and muzzle as in Harpiocephalus suillus. Ears moderate,

rounded off at the tips ; the upper third of the outer margin slightly

emarginate, the middle third commencing by a moderate convexity,

then slightly convex opposite the middle of the tragus, and termi-

nating in a convex lobe in front of the base of the tragus ; from
near the base of the inner margin of the ear-conch, opposite the

posterior angle of the eye, a small but distinct spur-like process

projects abruptly forwards. Tragus moderately long, tapering above.

Fig. 1.

Head of Sarpiocepkahis tubinaris, nat. size.

where it curves outwards ; a small pointed lobule above the base of
the outer margin, succeeded by a well-marked emargination, imme-
diately above which the tragus attains its greatest width ; inner
margin convex in its upper two thirds, nearly straight at the base

;

outer margin nearly straight below, the upper half concave.
Thumb long, with a strong claw. Wings from the side of the

proximal phalanx of the outer toe ; extreme tip of tail projecting.

Distribution of the fur as in H. suillus : above blackish brown at

the base, the distal halves of the hairs pale grejish brown ; below
dusky on basal halves, the tips being white ; the superficial colour
of the fur is therefore greyish brown on the upper parts of the
animal, and white below.
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The outer incisor is distinctly shorter than the inner, and does

not touch the canine. The first upper premolar is smaller than the
second ; but there is not quite such a disproportion in size between
these teeth as obtains in //. suilhcs. In other respects the dentition

is the same as in the last-mentioned species.

Length,: head 'ind body l"-8, tail I"-4, head 0"v3, ear 0"-.'J5,

tragus 0"-32, forearm l"-4, third finger 2"-55, fifth finger 2"-07,

thumb 0"'45, tibia 0"-67, calcaneum 0"-57, foot and claws 0"-37.

The animal described above is, I think, distinct from all the
species of Harpiocephalus described in Dr. Dobson's Catalogue of

Chiroptera ; and I propose for it the name of H, tubinaris. It is

perhaps more nearly allied to H. suillus than to any other known
species, but differs in having the upper third of the ear-conch less

emarginate, in possessing a spur on the inner margin of the ear, and
in the fur being very differently coloured. In the last two characters

it resembles H. leucogaster.

This Bat does not seem to be common in the district. I only
secured one specimen, which had entered my room in Gilgit at night

on the 20th August.

CARNIVORA.
10. Felis uncia, Schreb.

Felis uncia, Schreber, Saugeth. i. p. 38G (1778, ex Buff.).

The Ounce is fairly common in the Gilgit district, in Hunza and
Nagar, and in Yassin. It is usually found high up in the hills,

about the grounds frequented by the Himalayan Ibex and Markhor ;

and it preys on these animals. It does not seem to be very shy ; and
I have known it to attack and kill ponies at pasture not very far

from human habitations. In winter it occasionally descends as low
as an elevation of 6000 feet for a raid on sheep and goats, which it

slaughters wantonly. I procured several fine specimens of the

Ounce about Gilgit.

11. Felis lynx, Linn.

Felis lynx, Linnseus, Syst. Nat. i. p. 62.

The Lynx is found in the same localities as the Ounce, but always

at a lower elevation and in rather greater numbers. It does not

frequent such open ground as the Ounce, and of course only preys

on the smaller wild mammals. It frequently haunts the outskirts of

villages at an elevation of about 5000 feet, and is a dreadful foe to

goats and sheep. A pair of these animals killed six sheep in one

night near Gilgit. My specimens agree with the European form of

Lynx, and not with the paler F. isubellina of Blyth.

12. Canis lupus, Linn.

Canis lupus, Linnaeus, Syst. Nat. i. p. 58.

Wolves are found in the valley of the Gilgit river from Gakuch
to the Indus, and in all the smaller lateral valleys between those

two points. They usually go about in pairs or in small packs,
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hiding during the day in rocky ground or in the dry beds of smal

mountain-streams. In winter the Wolves frequently prowl about

houses during the night, to the great annoyance of the dogs; and

they often kill goats and sheep. The young are born early in

May.
My specimens of this animal from Gilgit have the upper carnas-

sial tooth slightly longer than the two upper molars, and are there-

fore probably distinct from C. pallipes and C. laniger, in which the

fourth uppe'r premolar is shorter than the two upper molars

together (Blanford, P. A. S. B. 1877, p. 116). In size and colora-

tion, moreover, the Gilgit Wolf agrees with the European species.

13. Cyon PRiM.^ivus, Hodgs.

Cuon primcevus, Hodgson, Proc. Zool. Soc. 1833, p. Ill; Asiatic

Researches, xviii. p. 221.

This species appears to be widely distributed in the Astor and

Gilgit districts, and is said to be found in Yassin and Chitral ; its

habits are very well known. A specimen from Gilgit agrees in all

particulars with examples from Nepal and other parts of the Hima-

layas. In all the skulls of this species which I have examined the

upper sectorial tooth is longer than the two upper molars taken

together ; the reverse is the case in C. alpinus of Pallas, from the

Altai.

14. VULPES MONTANA, PcarSOH.

Vulpes montana, Pearson, J. A. S. B. 1S3G, p. 313: Blanford,

J. A. S. B. 1877, ii. p. 324, and 1879, p. 95.

Foxes are very common in the Astor and Gilgit districts, in

Hunza, Nagar, Yassin, and Chitral. About Gilgit the Hill-Fox is

found on stony ground, in the vicinity of cultivation, at elevations of

from 5000 feet to 10,000 feet. The young are born in May.
In a large series of these Foxes which I have, there is great

variation in colour, some being pale yellowish fulvous above and

white below {V. Jlavescens, Gray), while others are very dark and

rufous above, with the underparts black ; but all intermediate forms

occur. Th.ere are also some minor differences in the skulls and in

the size of the teeth ; but I cannot find that these are correlated

with the differences in colour of the pelage. According to Mr.
Blanford's views there are in the Gilgit district, besides V. mon-
tana, three other species or races, viz. V. melanotus (? ), V. g-riffithi,

and V. flavescens ; but I doubt if these forms are more than varie-

ties. A fox shot by Major Biddulph in Chitral is not distinguishable

from some examples of V. montana from Simla.

15. Martes foina (Erxl.).

Mustela foina, Erxleben, Syst. Reg. An. p. 458 (1777).

The Beech-Marten is common in the Gilgit district, and in

Hunza, Nagar, and Yassin, where great numbers are killed by the

natives for the sake of the fur. This Marten- usually keeps high up
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in tlie hills, and is only rarely found in the vicinity of villages as

low as 5000 feet. In coloration and in dental and cranial charac-

ters my specimens from the Gilgit valley accord completely with

M.foina as defined by Mr. Alston (P. Z. S. 18/9, p. 469).
"

\ii. MrSTELA TEMON, IlodgS.

Mtistela temon, Hodgson, J. A. S. B. 18.57, p. 207.

This yellow-bellied Weasel is fairly common in the Gilgit district

at elevations of from GOOO to 12,000 feet. Two specimens in my col-

lection from Gilgit agree well with Hodgson's original description.

The figure of 3/. temon in Mr. Hodgson's drawings, now in the British

Museum, shows that the type was rather darker on the upper surface

than my examples ; and this is also the case in a skin from Sikkim
or Tibet in Mr. Blanford's collection ; but the Gilgit and Sikkim
animals are certainly specifically identical.

I was disposed to identify this Weasel with M. alpina, Gebler,

from the Altai (Moscou Memoires, vi. 1823, p. 213) ; but Radde's
figure and measurements of the skull of M. alpina ' from the typical

locality seem to indicate a different species. A still older name,
which may have to be used for this species, is Mtistela altaiea, Pallas

(Zoogr. Rosso-Asiat. i. p. 98, 1811).

17. LuTRA VULGARIS, Erxl.

Lutra vulgaris, Erxleben, Syst. Reg. Anim. p. 448(1777); Blan-

ford, J. A. S. B. 1877, ii. p. 324.

Otters are tolerably common in the Gilgit river and its tributaries.

Of the specimens of Otter which I obtained in the Gilgit district

two agree in all respects with the Common Otter of Europe. The
skull of one of these animals, a male, differs from the figure of the

type of L. nair, Cuv. (Anderson, Anatomical and Zoological Re-
searches in Western Yunnan, &c. pi. xi.), precisely in the points

mentioned by Dr. Anderson for the differentiation of L. nair and
L. vxdgaris.

18. Ursus isabellinus, Horsfield.

Ursus isabellinus, Horsfield, Linn. Trans, xv. 1827, p. 332.

Ursus leuconi/x, Severtzoff, Turk. Jev. p. 80 (1873); Ann. &
Mag. Nat. Hist. 1876, xviii. p. 43.

Bears are common in the Astor valley and (he Gilgit district,

where they are usually found above the forest-region. In October

numbers of these animals descend into the valleys as low as 6000 or

5000 feet to feed in the fields, and are then often killed by the pea-

sants. This Bear retires in winter to the shelter of rocks and caves,

and remains in a semitorpid state during the season of severe cold.

It becomes active again about March. Its usual food consists of

fruits and roots ; and it appears also to be fond of insects ; on the

grassy glades between the forests above Gilgit, at elevations of 9000
to 1 0,000 feet, the loose stones which lie about are constantly found

» Eeisen Sud. Ost-Sib. i. p. .50.
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to have been turned aside by Bears in their search for insects. The
natives add that this Bear will devour any carcass it may chance to

find in its wanderings.

In the Gilgit district the young are usually born about the middle

of May.
The Gilgit Bear agrees well in external characters with Severtzoff's

description of his Ursus leuconyx. The claws are pale horny or

quite white ; and the length of half a dozen specimens, measured in

the flesh, varied from 4 feet 8 inches to .5 feet 8 inches. There is, as

usual, considerable variation in the skulls. I was disposed at first

to consider U. leuconyx separable from U. isabellinus on account of

its smaller size, white claws, and more rufous-brown coloration ; but

I doubt if there be any constant distinction. U. isabellinus is

usually spoken of as a large Bear, equal in size to TJ. arctos. Jerdon

says (' Mammals of India ') that a moderate-sized one measured

7 feet 6 inches ; and Kinlocli (' Large Game of Thibet ') says that it

attains a length of 7 feet. In the ariginal description of the species,

however, U. isabellinus is expressly said to be smaller than U. arctos,

the length of the skin which formed the type being 3 feet 10 inches

only. Again, TJ. isabellinus has pale horn-coloured claws very little

darker than in TJ. leuconyx. As to the colour of the fur, this varies

so much in both forms that no specific difference can be founded

upon it.

EODENTIA.

19. SciuROPTERUs FiMBRiATUs (Gray).

Sciuropterus fimbriatus, Gray, Mag. Nat. Hist. n. s. i. p. 584

(1837).

This Flying Squirrel is not very common in the Gilgit district,

where it is confined to forest-country at elevations of from 8000 to

12,000 feet. All my specimens were procured in pine-forests.

20. Arctomys caudatus, Jacq.

Arctomys caudatus, Jacquemont, A^oyage dans I'lnde, iv. p. 66

(1844).

This fine Marmot was only found on the southern limit of tlie

region included in this paper. On the Astor side of the Burzil Pass

the Long-tailed Marmot is found in considerable numbers ; but I

have no evidence of its occurrence west of the Indus anywhere in

the vicinity of Gilgit.

21. Mus alexandrinus, Geoff.

Mus alexandrinus, Geoffroy, Descr. de I'Egypte, Hist. Nat. ii.

p. 733(1812).
Mus rufescens, apud Jerdon, Mamni. of India, p. 199 ; Blanford,

J. A. S. B. 1879, ii. p. 97.

Common throughout the inhabited parts of the Gilgit district,

from 4000 to 7000 feet above sea-level. It is chiefly a Field-Rat,

but often enters houses ; and its young are frequently found in sheds
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and outhouses. Tlie Gilgit Rat is not separable from the so-called

M. rufescens of Calcutta or M, robustus (Blyth) of Burma; and it

also agrees in all essential characters with M. alexandrinus (Geoff.).

A specimen of M. alexandrinus from Algeria, in the British Museum,
only differs from one of my Gilgit specimens in having rather

harsher fur.

22. Mus ARiANUs, Blanford.

Mus arianus, \V. T. Blanford, Ann. & Mag. Nat. Hist. l88l, vii.

p. 162.

Mus erythronotus, W. T. Blanford, Zoology of Persia, 187ti,

p. 54, pi. V. f. 3 ; J. A. S. B. ii. 1879, p. 97, nee Temminck.

This long-tailed Field-Mouse, which is closely allied to M. sylva-

ticiis (Linn.), is fairly common in the Gilgit district at elevations

of from 5000 to 10,000 feet. It is found on grassy downs in the

vicinity of forests, and about hedges in cultivated ground. In the

beginning of winter, after a few heavy falls of snow on the hills,

this Mouse often enters houses at night, and is then very bold and
troublesome.

23. Cricktus ph^xjs, Pallas.

Cricetus phceus, Pallas, Zoogr. Rosso-Asiat. i, p. 163 (1811);
Blanford, J. A. S. B. 1879, ii. p. 96.

This Hamster is found in the Gilgit district at elevations of 5000
to about 9000 feet. It is common in summer about pasture-

grounds and on the outskirts of pine-forests ; and it very commonly
enters shepherd's huts, where, indeed, most of my specimens were

captured.

24. Cricetus fulvus, Blauf.

Cricetus fulviis, Blanford, J. A. S.B. 1875, ii. p. 108; ibid. 1879,

p. 97.

This form occurs in the same localities as the preceding species,

and has the same habits ; its young are born during the first week
in March. Gilgit specimens of this Hamster agree in dimensions

with typical examples from Eastern Turkestan ; but the colour of

the upper parts is greyer and less tinged with yellow.

25. Cricetus isabellinus, De Fil.

Cricetus isabellimis, De Filippi, Viaggio in Persia, 1865, p. 344.

Two specimens of a Hamster captured in the Nultar valley in

July, at an elevation of about 9000 feet, agree well with De Filippi's

description of 0. isabellinus. The length of the head and body in

my specimens, measured in the flesh, was 5*35 and 5*25, while the

type measured 5*9 ; but De Filippi no doubt took his measurement

from a skin, and the skin of the smaller of ray two specimens now
measures 6 inches. This form seems to me only to differ from

C. fulinis in size ; and I believe that both V. fulvus and C. isabel-

linus must be regarded as merely subspecies of C phceus.
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26. Arvicola blanfordi, Scully.

Arvkola blanfordi, Scully, Ann. & Mag. Nat. Hist. 1880,vi. p. 399.

Ears rather large, well haired, showing distinctly above the fur of

the head. Tail long, always over one third, and usually about one

lialf the length of the head and body. Heel sparsely haired as far

as the posterior tubercle ; the rest of the sole quite naked. Fore foot

with five tubercles, arranged three and two ; hind foot with six

tubercles, arranged two, two, one and one.

General colour of the fur above greyish brown with a slight

rufous tinge, the hairs deep slate-colour for the greater portion of

their length, the ends being pale brown with blackish tips. Under

surface greyish white, the hairs deep slaty at their base, with white

Fig. 2. Fig. 3.

Teeth uf Arvkola blanfordi,

magnified.

a. Uppei" molar ; b. lower molar.

Hiud foot of

Arvicola blanfordi, nat. size.

tips; along a line which separates the colour of the upper and lower

surfaces the tips of the hairs are isabelline. The feet are covered

with white hairs. Tail sullied white, with a dusky stripe along its

upper surface, which is most conspicuous near the tip.

The molar pattern is as follows :

—

Upper 1 5 spaces, 3 external and 3 internal angles.

II

» III

Lower I..

.

„ II.

„ III.

4

3

7

.5

3

3

3

4

3

3
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The teeth are very like those oi A. roylei ; but there are some diffe-

rences, of which the most obvious is that iu A. hlanfordi the au-

terior internal angle of the first upper molar is in advance of the

anterior external angle ; whereas the reverse is the case in A. roylei.

The cemental prisms of the hinder upper molar are also differently

separated in the two species.

Arvicola hlanfordi differs widely from A. roylei in colours and
proportions ; in general coloration it approaches A. stracheui

(Thomas), but is well distinguished from that species by the pattern

of its teeth and by its proportions. A. blanfordi may be readily

known from all species of Arvicola hitherto found in British India

by its long tail.

The following particulars were noted of a freshly killed male :

—

Head and body 4'55 inches, tail 2'05, hairs at end of tail 0"2, fore

foot 0'4, hind foot 0"75, length of ear 07, breadth of ear 0'68.

Lips, hands, and feet flesh-colour, the nose a little darker ; irides

blackish brown.

This Vole is very common in summer in the Nultar valley, near

Gilgit, at elevations of from 9000 to 10,000 feet; it is also found, I

believe, at similar elevations in the lower part of the Astor valley.

1 obtained all my specimens of A. blanfordi on the outskirts of

forests where cattle were grazing, and about shepherds' huts.

27. Lagomys MACROTis, Giiuther.

Lagomys macrotis, Griinther, Ann. & Mag. Nat. Hist. 1875,

p. 231.

This species is fairly connnon in the Gilgit district at elevations

of from 10,000 to 13,000 feet, frequenting open stony ground near

the snow-line. Wherever found it occurs in numbers ; but it appears

to be very local in its distribution. A specimen obtained on the

hills above Gilgit only differs from the type of L. macrotis in being

greyer above, and having a well-marked rufous band across the

throat.

In the 'Journal of the Asiatic Society of Bengal,' ii. 1877, p. 326,

Mr. Blanford describes a specimen of Lagomys obtained by Major

Biddulph in the Gilgit district, and refers it doubtfully to L.

auritus.

28. Lepus tibetanus, Waterhouse.

Lepus tibetanus, Waterhouse, P. Z. S. 1841, p. 7.

This Hare is common in suitable localities in the Astor valley, the

whole of the Gilgit district, and in parts of Hunza, Nagar, and
Yassin. It occurs on open stony ground in the valleys find on the

hill-sides, and commonly about tamarisk-growths along the banks of

streams ; its vertical range in the Gilgit district seems to be from

5000 to about 11,000 feet. The young are born about the end of

March, and are often met with near the snow-line at that season.

The Gilgit Hare, of which I have collected a large series, agrees

well with Mr. Waterhouse's original description of L. tibetanus, and.
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ill all external chaiacters, with the type of that species preserved in

the British Museum.
In the 'Journal of the Asiatic Society of Bengal,' 1877, ii.

pp. 324-326, Mr. Blanford described, as a new species, a Hare ob-
tained by Major Biddulph in Yassin, under the name of L. biddulphi.

So far as it is possible to arrive at a conclusion on such a point with-
out actual examination of the type, I believe that L. biddulphi is the
same as L. tibetanus ; and I will briefly give my reasons for this

opinion.

Mr. Blanford considers that Lepus biddulphi closely approaches
L. tibetanus, but differs in some cranial characters, which he details

at length, the skulls of L. tibetmms which he uses for his com-
parison being those of the Hare inhabiting the Nubra valley in

Ladak. But the type of L. tibetanus was obtained in the neighbour-
hood of Iskardo, a point midway between Yassiu and the Nubra
valley ; so that if there be a specific difference between the Yassin
and Nubra Hares, it is quite as likely that the latter would require a
new name as the former : the skull of the type of L. tibetanus is

not available for examination. Further, there is now in the British

Museum a specimen of a Hare collected by Major Biddulph in

Yassin, in September 1876, at an elevation of 7000 feet. This must
have been obtained in the very same valley as the type of L. bid-

dulphi, and in the same month. This example agrees perfectly in

external characters with my Gilgit specimens, with the type of
L. tibetanus, and with the Nubra-valley Hare.

Dr. Giinther kindly allowed the skull of the Yassin Hare men-
tioned above and one of the Nubra specimens to be extracted for

examination ; and I found that the first agreed well with my Gilgit

specimens, and only differed slightly from the Nubra-valley skull in

haying the posterior ends of the nasals less rounded and the parietals

a little flatter. In all these specimens the nasals extend backwards
some distance beyond the posterior terminations of the praemaxillse.

I believe that the Hares from the Nubra valley, Iskardo, Gilgit,

and Yassin are not specifically separable.

UNGULATA.
29. Capra siBiRiCA, Meyer.

Capra sibiriea, Meyer, Zool. Aiinal. i. 397 (1794).

The Himalayan Ibex is common in the Astor valley, the Gilgit

district, Nagar, Hunga, and Yassin. It inhabits a higher zone than
the Markhor (Capi-a falconeri), well above the forest-region, where
occasional grassy slopes are to be found near the crests of the moun-
tains. In a large series of horns of this animal, from the countries
mentioned above, a considerable variation in curvature is found ; and
in some specimens the points of the horns converge, while in others
they diverge ; but these variations obviously do not indicate any
specific difference. The very dark Himalayan Ibex occasionally
mentioned by authors are merely old males in winter vesture, and
are not confined to any particular locality.
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30. Capra falconeri, Hiigel.

Capra falconeri, Wagner, Miinch. gelehrte Anzeigen, ix. 1839,

p. 430.

This species is very common in the Astor valley and tlie Gilgit

district, usually keeping close to the forest-region, but descending in

the depth of winter as low as 5000 feet. It changes its quarters a

good deal according to season, and as a rule is not to be found in

those portions of the hills where the lowest valleys are higher than

8000 feet. It frequents most difficult ground, moves easily over

very steep rocky hill-sides, and far excels the Himalayan Ibex in

agility. The Gilgit Markhor is typical C. falconeri, the horns
having a very open spiral curve, but, of course, varying a little. A
specimen from Gilgit in Major Biddulph's collection has the horns

with quite as open a spiral as is shown in the figure of Hiigel's type

of C. falconeri. The Suliman Markhor {Capra megaceros of

Button) is apparently a separate form.

31. Ovis POLi, Blyth.

Ovis poll, Blyth, P. Z. S. 1840, p. 62; Biddulph, Proc. Asiat.

Soc. Bengal, 1879, p. 280.

This fine Sheep is found in the northern part of Hunza, on the

Shimshal Pamir. Judging from the number of heads sent in to

Gilgit, this animal must inhabit Hunza in great numbers. The
occurrence of this species south of the Mustagh range and the water-

shed of the Indus is a matter of great interest ; it must now be
included in the list of Mammals of British India as commonly
understood.

32. Ovis vignii, Blyth.

Ovis vignei, Blyth, P. Z. S. 1840, p. 70.

This Sheep is found in great numbers in the Gilgit district and
the Astor valley. It frequents the bare hill-sides below the forests,

and barren stony ground at the foot of the hills as low as 4500 feet.

Large herds are frequently seen ; but, owing to the open ground
they frequent, it is very difficult to stalk them successfully. They
wander about much and swim well.

33. MoscHUS moschiferus, Linn..

Moschus moschiferus, Linnaeus, Syst. Nat. i. p. 91.

The Musk-Deer occurs in fair numbers in the Gilgit district, and
is more common in the Astor valley. Specimens from the vicinity

of Gilgit exhibit some variations in colour, such as have often been

noted with respect to this species in other parts of the Himalayas.

The Musk-Deer is, I believe, not found in Nagar, Hunza, or Yassin,

but is common in parts of Chitral.

Proc. Zool. Soc— 1881, No. XIV. 14
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February 1, 1881.

Professor Flower, LL.D., F.R.S., President, in the Chair.

The following papers were read :

—

1. On the Evolution of the Placenta, and on the possibility

of employing the characters of the Placenta in the

Classification of the Mammalia. By F. M. Balfour,

M.A., F.R.S., Fellow of Trinity College, Cambridge.

[Eeceived January 22, 1881.]

From Owen's observations on the Marsupials it is clear that the

yolk-sac in this group plays an important (if not the most important)

part, in absorbing the maternal nutriment destined for the foetus.

The fact that in Marsupials both the yolk-sac and the allantois are

concerned in rendering the chorion vascular, makes it a priori pro-

bable that this was also the case in the primitive types of the

Placentalia ; and this deduction is supported by the fact that in the

Rodentia, Insectivora, and Cheiroptera this peculiarity of the foetal

membranes is actually found. In the primitive Placentalia it is also

probable that from the discoidal allantoic region of the chorion simple
foetal villi, like those of the Pig, projected into uterine crypts ; but it

is not certain how far the umbilical region of the chorion, which was no
doubt vascular, may also have been villous. From such a i)rimitive

type of foetal membraues divergences in various directions have
given rise to the types of foetal membranes found at the present day.

In a general way it may be laid down that variations in any
direction which tended to increase the absorbing capacities of the

chorion would be advantageous. There are two obvious ways in

which this might be done, viz. (1) by increasing the complexity of
the foetal villi and maternal crypts over a limited area, (2) by .in-

creasing the area of the part of the chorion covered by the placental

villi. Various combinations of the two processes would also, of

course, be advantageous.

The most fundamental change which has taken place in all the

existing Placentalia is the exclusion of the umbilical vesicle from
any important function in the nutrition of the foetus.

The arrangement of the foetal parts in the Rodentia, Insectivora,

and Cheiroptera may be directly derived from the primitive form by
supposing the villi of the discoidal placental area to have become
more complex, so as to form a deciduate discoidal placenta, while the

yolk-sac still plays a part, though physiologically an unimportant
part, in rendering the chorion vascular.

In the Carnivora, again, we have to start from the discoidal pla-

centa, as evinced by the fact that in the growth of the placenta the
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allantoic region of the placenta is at first discoidal, and only becomes
zonary at a later stage. A zonary deciduate placenta indicates an
increase both in area and in complexity. The relative diminution
of the breadth of the placental zone in late foetal life in the zonary
placenta of the Carnivora is probably due to its being on the whole
advantageous to secure the nutrition of the foetus by ensuring a more
intimate relation between the foetal and maternal parts, than by in-

creasing their area of contact. The reason of this is not obvious, but,

as shown below, there are other cases where it is clear that a dimi-
nution in the area of the placenta has taken place, accompanied by
an increase in the complexity of its villi.

The second type of differentiation from the primitive form of
placenta is illustrated by the Lemuridse, the Suidse, and Manis.
In all these cases the area of the placental villi appears to have in-

creased so as to cover nearly the whole subzonal membrane, without
the villi increasing to any great extent in complexity. From the
diffused placenta covering the whole surface of the chorion, differ-

entiations appear to have taken place in various directions. The
placenta of Man and Apes, from its mode of ontogeny, is clearly

derived from a diffused placenta (very probably similar to that of
Lemurs) by a concentration of the foetal villi, which are originally

spread over the whole chorion, to a disk-shaped area, and by an
increase in their arborescence. Thus the discoidal placenta of Man
has no connexion with, and ought not to be placed in, the same
class as those of the Rodentia, Cheiroptera, and Insectivora.

The polycotyledonary forms of placenta are due to similar con-
centrations of the foetal villi of an originally diffused placenta.

In the Edentata we have a group with very varying types of

placenta. Very probably these may all be differentiations within
the group itself from a diffused placenta such as that found in

Mollis. The zonary placenta of Orycteropus is capable of being
easily derived from that of Manis by the disappearance of the

foetal villi at the two poles of the ovum. The small size of the

umbilical vesicle in Orycteropus mdacaies that its discoidal placenta is

not, like that of the Carnivora, directly derived from a type with both
allantoic and umbilical vascularization of the chorion. The discoidal

and dome-shaped placentEe of the Armadillos, Myrmecophaga, and
the Sloths may easily have been formed from a diffused placenta,

just as the discoidal placenta of the Simiidse and HominidBe
appears to have been formed from a diffused placenta like that

of the Lemuridse.

The presence of zonary placentae in Ilyrax and Elephas does not
necessarily afford any proof of affinity of these types with the Carni-
vora. A zonary placenta may be quite as easily derived from a
diffused placenta as from a discoidal placenta j and the presence

of two villous patches at the poles of the chorion in Elephas very

probably indicates that its placenta has been evolved from a dif-

fused placenta.

Although it would not be wise to attempt to found a classification

upon the jdacental characters alone, it may be worth while to make
14*
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a few suggestions as to the affinities of the orders of Mammalia indi-

cated by the structure of the placenta. We clearly, of course, have to

start with forms which could not be grouped with any of the existing

orders, but which might be called the Protoplacentalia. They pro-

bably had the primitive type of placenta described above : the

nearest living representatives of the group are the Rodentia, Insec-

tivora, and Cheiroptera. Before, however, these three groups had
become distinctly differentiated, there must have branched off from

the primitive stock the ancestors of the Lemuridse, the Ungulata,

and the Edentata.

It is obvious on general anatomical grounds that the Monkeys
and Man are to be derived from a primitive Lemurian type ; and
with this conclusion the form of the placenta completely tallies. The
primitive Edentata and Ungulata had no doubt a diffused placenta

which was probably not very different from that of the primitive

Lemurs ; but how far these groups arose quite independently from

the primitive stock, or whether they may have had a nearer common
ancestor, cannot be decided from the structure of the placenta. The
Carnivora were certainly an offshoot from the primitive placental type

which was quite independent of the three groups just mentioned;

but the character of the placenta of the Caruivora does not indicate

at what stage in the evolution of the placental Mammalia a primitive

type of Carnivora was first differentiated.

No important light is thrown by the placenta on the affinities of

the Proboscidea, the Cetacea, or the Sirenia ; but the character of

the placenta in the latter group favours the view of their being

related to the Ungulata.

2. On some Birds collected by Mr. E. F. im Thumin British

Guiana. By P. L. Sclater, M.A., Ph.D., F.R.S.,

Secretary to the Society.

[Received January 17, 1881.]

Mr. Everard F. im Thurn having placed in my hands for deter-

mination a series of bird-skins collected by himself or under his

supervision in British Guiana in 1878 and 1879, I have had great

pleasure in putting names to these specimens. Amongst the

160 species, examples of which are in the collection, are some

which require a few remarks for their better identification. These

are:

—

1. ViREOLANITJS LEUCOTIS (Sw.).

Vireolanius leucotis, Salvin, Ibis, 1878, p. 443, pi. xi.

One example, obtained in June 1879 on the Mazaruni river by H.
Pauli, a collector employed by Mr. im Thurn.

The acquisition of this specimen is very satisfactory, as it enables
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me to say that the supposed Guianan V. chlorogaster {cf. Salvin,

/. s. c.) is inseparable from V. leucotis, and that this species therefore

ranges from Cayenne and the Rio Negro to the Huallaga. Mr. itn

Thurn's specimen is inseparable from skins obtained by Mr. Buckley

at Sarayacu, Ecuador.

2. Cyanicterus venustus, Bp.

Orthogonys cyanicterus, Scl. P. Z. S. 1856, p. 122.

Cyanicterus venustus, Bp. Consp. i. p. 2'40 (1850).
Callithraupis cyanictera, Berl. orn. Centralbl. 1879, p- 63.

A single female example of this Tanager, obtained on the Maza-
runi river by the same collector.

Mr. im Thurn gives me the following note on this species :
—" Two

examples of this bird were brought to me at the same time by Pauli

;

but one of them, which was evidently a male, was afterwards com-
pletely destroyed by ants. When giving them to me, Pauli, who has

collected diligently in Guiana for upwards of forty years, told me
that he had only once before met with one of these birds, and that

was on the same river."

3. Orchesticus ater.

Orchesticus ater, Scl. P. Z. S. 1856, p. 67.

Ta7iaffra olivina, Sc\. P.Z. S. 1864, p. 607, et 1873, p. 186,

pi. xxi. (jun.).

Graf von Berlepsch has convinced me of the fact, which I could at

first hardly believe, that my Tanagra olivina (ex Natt. MS.) is

merely the young bird of Orchesticus ater. A skin obtained by Mr.
im Thurn on the Corentyn river in November 1879 well serves to

confirm this excellent identification. The general plumage is green,

as in Tanagra olivina, so-called ; but the black colour is beginning

to show on the lores, throat, and upper wing-coverts.

4. Agel^us imthurni, sp. nov.

Thilius major, Bp. Compt. Rend, xxxvii. p. 833 (1853) ?

Nigerrimus unicolor, fasciculo plurnarum axillarijluvo ; rostro et

pedibus nigris : long, tola 10'4, alee 5'0, caudce rotutidatce

rectr. med. 4-8, ext. 3 8, rostri \-2, tarsi 1-2.

ffab. Guiana Brit, int. (im Thurn).

Mr. im Thurn's series contains a single example of this fine and
well-marked Icterine bird, which is quite new to me. It was obtained

by Mr. im Thurn himself at the Kaieteur Waterfall on the Potaro river

in November 1 878. Though the generic divisions of the Icteridfe are

a little puzzling, I am disposed to place this along wilh the true

Agelai, as arranged in the ' Nomenclator,' next to A. thilius, of

Chili, from which it may be at once distinguished by its much
larger size, by the yellow colour being confined to the tuft of

axillary plumes, and by both upper and under wing-coverts being

black.



214 MR. SCLATER ON BIRDS FROM BRITISH GUIANA. [Feb. 1,

Bonaparte's Thilius major may hare been possibly founded upon
an example of this species ; but the description is too short to be

certain; and, as I have been kindly informed by M. Alph. Dubois,

the type specimen (stated to be in the Brussels Museum) cannot be

found. I have therefore named this interesting addition to the

Guianan avifauna after its discoverer, who has supplied me with the

subjoined note on it.

Bill of AgelcBUs imthurni.

" A considerable flock of these birds, numbering about 40, was
always to be found during the three days I remained in the neigh-

bourhood, in the trees on the edge of the forest round the open

plateau from which the Kaieteur falls. They attracted considerable

attention by their incessant chattering, their note being like, but far

less shrill than, that of Cassicus persicus. These cries were kept

up throughout the day, and were almost the only bird-notes to be

heard about noon. The Indians of my own party, who were uot

from that district, had never seen the birds before ; but some Acka-
wor Indians who lived in that neighbourhood declared that they

knew them well : this, as Indians are very careful observers of birds,

shows almost conclusively that the species is local in Guiana. Be-
tween us we secured three specimens."

5. 0CHTH(ECA MTJRINA, Scl.

OcIMceca murina, Scl. P. Z. S. 1871, p. 749.

An example from the Corentyn river, obtained in July 1879.

I am glad to have the habitat of this species confirmed, as it is by
Mr. im Thurn's specimen, and by others collected in the same district,

I believe, by Mr. C. Barrington Brown, one of which is in my
collection.

6. Heteropelma igniceps, Scl.

Heteropelma igniceps, Scl. P. Z. S. 1871, p. 750.
" Three skins of this species were obtained by Mr. im Thurn on the

Corentyn river (1879) and one on the Essequibo. The two former

quite agree with my typical specimen ; the latter has a rather paler

crest, and is probably a female.

Mr. im Thurn tells me that this bird is common enough through-

out the colony, not only near the coast, but also in the interior ; on

the Rupumini savannas, bordering on the Brazil, he has seen many
examples.
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3. On a Collection of Reptiles and Frogs chiefly from Sin-

gapore. By W. T. Blanford, F.R.S., F.Z.S., &c.

[Eeceiyed September 21, 1880,]

(Plates XX. & XXI.)

Through the kindness of Dr. N. B. Dennys, I have had au oppor-
tunity of examining a collection of Reptiles and Frogs made at Singa-
pore, and belonging to the Raffles Museum at that port. The
majority of the specimens were collected in the island of Singapore

;

but a few are from other localities ; and in the case of some of the
Lizards and Frogs, I am not quite certain whence they were ori-

ginally obtained. Of all the Snakes (and these form the bulk of the
collection) the localities are appended. The number of new species
is small. It is evident that the Lizards and Frogs are but imper-
fectly represented ; but the Snakes probably comprise, as I learn
from Dr. Dennys, nearly all the forms occurring at Singapore.
The following is a list of the species ; those on which remarks are

added are distinguished by an asterisk (*), The nomenclature is

in most cases that employed by Dr. Giinther in the * Reptiles of
British India.'

Hydrosaurus salvator.

REPTILIA.

Lacertilia.

Gecko guttatus.
*

, sp.

*Eumeces chinensis.

Bronchocela cristateKa.

Calotes versicolor.

Oph
Tj/phlina lineata. Macassar.
Cylindrophis rufus. Singapore.

* lineatus, sp. nov. Sin-

gapore.

Xenopeltis unicolor. Singapore.

*Oxycalatnns longiceps. Singa-

pore.

Simotes octolineatus. Singa-

pore.
* dennysi, sp. nov. Singa-

pore.

Ablabes melanocephalus. Sin-

gapore.

*Nymphophidium suhannulatum

(Odontomus subannulatus,

D. ^' B.) Singapore.

Compsosoma melanwum. Sin-

gapore.

Dendrophis picta. Singapore.

caudolineata. Singapore.

IDIA.

* Pfyas mucosa. Hongkong.
* Aorros. Singapore.

Tropidonotus quincunciatus.

Hongkong.
triatiffuligerus. Singapore.

stolatus, Singapore,

Hongkong.
* rhodomelas. Macassar.

Cerberus rhynchoj)s. Singa-

pore.

Ho7nolopsis buccata. Singa-

pore.

Hijnsies hydrinus. Singapore.

Chrysopelea ornata. Singapore,

Macassar,

Tragops prasinus. Singapore,

Macassar,

Dijjsas cynodon. Singapore,

Sarawak.

dendrophilu. Singapore.
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Lycodon aulicus. Singapore,

Macassar.

''Ophites subcinctus. Singapore.

Python reticulatus. Singapore.
* curtus. Singapore.

*Naja tripudians. Singapore.

Ophiophagus elaps. Singapore,

Perak.

Bungarusfasciatus. Singapore.

semifasciatus, Honkong.

Callophis bivirgatus, Singapore.

Callophis intestinalis. Singa-

pore, Macassar.

Platurus scutatus. Singapore.

*Hydrophis stokesi. Singapore.
* viperina. Macassar.

Pelamis bicolor. Singapore.

Trimeresurus gramineus. Sin-

gapore.

erythrurus. Singapore.

wagleri. Singapore, Se-

langore.

*Eana macrodon.

Megalophrya nasuta.

AMPHIBIA.
Batrachia.

*Rhacophorus dennysi, sp. nov.

Bufo tnelanostictus.

Hydrosaurus, sp.

Two young specimens of Hydrosaurus, of nearly the same size (13

and 14 inches long), occur in the collection. One of these is an

undoubted example of the common H. salvator ; the other diifers

somewhat both in the character of the head- scales and in coloration.

The general proportions and the scales of the body, tail, and limbs

appear similar in the two examples ; there are about 80 transverse

rows of ventral shields between the gular fold and the loin in the

specimen agreeing with //. salvator, 77 in the other.

The differences in coloration, taken by themselves, would not be

of much importance, there being some variation in most Monitors.

The doubtful specimen is darker ; the alternating rings of dark brown
and white on the tail are more broken up into vows of spots ; and
narrow white rings occur in the intervals between the broader

bands, whilst the white cross bands above the snout and the dark

cross bands on the chin are wanting ; they are, however, indicated on

the sides of the head.

The more important distinctions are that the scales on the crown

of the head in the abnormal specimen are smaller and marked by a

central depression, and the enlarged superciliary scales are more
numerous, 8 to 10 in number, instead of h or 6, and marked with

a few comparatively large impressed dots instead of several minute

spots. How far these characters are constant it is impossible

to say without more specimens. It is probable that the two speci-

mens are from different localities.

EUMECES CHINENSIS.

Tiliqua chinensis. Gray, Ann. Nat. Hist. ii. p. 289.
Mabouia chinensis, Giinther, Rept. Brit. Ind. p. 83.

There is a single specimen, without locality, which must, I think,

be referred to this species, though it presents several peculiarities.
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The colour of the back is uniformly brown, there being no trace of
the longitudinal pale bands usually found in this form ; the prse-

frontal is wanting ; the two postfrontals are slightly unequal and
divided by a curved line ; they are in contact with the supranasal :

this is probably an individual peculiarity. There are also but 22
series of scales round the body instead of 24 ; about 34 occur in a

longitudinal line between the axils of the fore and hind legs as in

the type ; and in other respects the specimen agrees with Chinese
examples.

I am by no means sure that this form and its allies are really con-

generic with E. pavimentatus, the type of the genus ^M?wece«. (See
Peters, Monatsbericht Akad. Berl. 1864, p. 48 ; Stoliczka, J. A.S. B.

18/0, xxxix. pt. 2, p. 174, and 1872, xh. pt. 2, p. 121 ; Anderson,
P. A. S. B. 1871, xl. p. 181.) All these Scinks are very puzzling;

and the generic distinctions accepted, such as the dift'erences between
smooth and keeled scales, transparent or scaly eyelid, presence or

absence of supranasal shields, are scarcely of generic importance, and
are merely convenient guides to identification.

Cylindrophis lineatus, sp. nov, (Plate XX.)

Head depressed, broad, short, the width between the eyes being
equal to the length from the eye to the tip of the snout. Each
frontal is as broad as long. The vertical is longer than broad, sub-
trapezoidal, the anterior margins meeting nearly at a right angle,

the posterior termination slightly rounded. Supraorbitals longer
than broad, each nearly equal in size to the vertical. Occipitals

more than half as large as the vertical. Postocular very small,

scarcely half the size of the first labial. Scales round the middle of
the body in 21 rows. Ventrals, where widest, in the middle of the
body, nearly twice the breadth of the scales on the sides ; but the
rows on each side of the ventrals are rather broader than the lateral

and dorsal scales. Ventrals (from chin-shields to anal') 215, two
anals, subcaudals 9 besides the terminal scale.

Bach longitudinally banded. A blackish-brown stripe, three scales

wide, runs down the middle of the back from head to tail, and is

bordered on each side by a narrower white band ; below this again

is a second, broad, blackish band of irregular width, with the lower
border waved. This longitudinal baud is separated by a narrow
wavy white stripe from the transverse dark bauds of the belly ; the

latter are wider than the alternating white bands ; and, as in other

species of the genus, the bands on the opposite sides of the abdomen
do not precisely coincide. Head and tail yellowish white, with a
few blackish spots.

Only a single specimen is sent. This measures 25 inches, of which
the tail is 075 in. The Snake is probably rare.

Cylindrophis lineatus is distinguished from the three previously

known species of the genus by its coloration, no other form exhi-

' It is difficult to say precisely where the true ventrals commence, as there
IB a gradual passage from the small scales immediately behind the chin-shields

into the broader ventral shields.
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biting longitudinal bands. It may be remarked that the distribu-

tion of colour appears to be very characteristic of the different forms

of Cylindrophis. But there are also structural peculiarities by

vfhich the present form is separated from all previously described.

In the common species, C. riifus, all the head-shields are propor-

tionally shorter, the frontals are broader than long, and the distance

between the eyes more than the length of the snout. The ventral

shields also are considerably less developed.

In C. melanonotus the vertical is still longer than in C. lineatus,

the sides of that shield behind the lateral angles converging much
less rapidly, and the occipitals are much smaller, each being barely

half the size of the vertical. The coloration, too, is quite different,

the back being uniformly dark brown.

In C. maculatus, the only other species known, the vertical, as in

C. melanonotus, is bell-shaped instead of subtrapezoidal, and the

occipitals are proportionally larger, being equal to the vertical in

size ; the frontals are sometimes longer than the vertical. The
dorsal coloration consists of two rows of large pale spots, one on
each side of the median dorsal line, the intervening space being dark
brown.

The different species of the genus may be thus differentiated :

—

A. The width between the eyes is more than the distance from the

eye to the end of the snout.

1. Cyli7idrophis i-ufus. Back dark, with imperfect pale rings.

2. G. melanonotus. Back uniformly dark-coloured.

B. The width between the eyes is equal to the distance from the

eye to the end of the snout.

3. G. maculatus. Back with large pale spots on a dark ground.

4. G. lineatus. Back longitudinally banded.

OXYCALAMUS LONGICEPS.

Galamaria longiceps. Cantor, J. A. S. B. 1847, xvi. p. 910, pi. xl.

fig- 1-

Oxycalamus longiceps, Giinther, Kept. Brit. India, p. 199 ; Sto-

liczka, J. A. S. B. 1873, slii. pt. 2, p. 120.

Two specimens of this Snake are sent ; they measure 6| and
7 inches respectively. The nasal shield is single, as noted by Cantor
and Stoliczka ; but it is divided by a suture below the nostril. Ven-
trals 143 in one, 128 in the other, subcaudals 19 and 25 pairs.

Both specimens have an imperfect pale collar a little behind the

head ; and one has a light spot on the hinder part of the fifth labial,

extending to the occipital shield. Similar coloration is noted by
Stoliczka in a Penang specimen.

SiMOTES DENNYSi, sp. uov. (Plate XXI. fig. 1.)

Scales in 21 rows. General form stout and short, as in S. cochin-

chinensis^ and S. catenifer" ; the head broader than the neck.

1 Giinther, Eept. Brit. Ind. p. 219, pi. xx. fig. C.
=* Stoliczka, J. A. S. B. 1873, xlii. pt. 2. p. 121, pi. xi. fig. 3.
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Rostral well developed
;
prajfrontals more than half as large as

postfrontals, the suture between the former but little shorter than

that between the latter. Vertical large, pentagonal, the anterior

margin convex, lateral edges converging slightly behind, posterior

margins meeting at a riglit angle. Each occipital is both longer and
broader than the vertical, and is rounded behind.

Loreal well developed, about as high as broad. Two (or three)

prseoculars, the upper double tlie size of the lower ; two postoculars ;

temporals 2 + 3, the upper anterior temporal shield in contact with

both postoculars ; two elongate temporals along the outer side of

each occipital. Upper labials 8, the seventh excluded from the

margin of the lip, the fourth and fifth (or on one side the fiftli only)

entering the orbit. Two pairs of chin-shields, the posterior but

little shorter than the anterior.

Ventral shields 17.5; anal undivided; subcaudals in .50 pairs,

with a long terminal scale.

Back grey, with eleven dark-brown cross bands or large trans-

verse spots on the body, and four on the tail, all having very

irregular zigzag margins, and being, where widest, about half the

breadth of the interspaces ; the latter are slightly spotted and
mottled with brown. On the head there is a broad dark cross band
between the anterior parts of the eye-orbits on the front part of the

vertical and on both pairs of frontals, and continued below the eye on

the fifth and sixth supralabials. Behind this is a pointed elongated

arrowhead-shaped dark mark, joining the anterior band on the

vertical shield, and bifurcating behind on the neck ; there is also an

oblique band just behind the angle of the mouth. Belly whitish,

with small quadrangular dark spots on the sides of every second or

third ventral.

A single specimen is sent ; it is only 8 inches long, the tail mea-
suring 1;^.

This is another species of the peculiar group of Simotes com-
prising S. cochinchinensis, S. brevicauda \ S. catenifer, and S. an-

coralis ^. It is distinguished from all by having the seventh supra-

labial shield shut out of the lip-margin, and from all but the first

by having twenty-one rows of scales. The coloration, too, differs

somewhat from that of S. cochinchinensis, in which the lower parts

are white.

Nymphophidium subannulatum.

Odontomus suhannulaius, Dum. et Bibr. Erp. Gen. vii. p. 454 ;

Jan & Sordelli, Icon. Oph. 36'' livr. pi. v. fig. 3.

1 had already identified the single specimen in the collection with

the snake described by Dumeril and Bibron, and figured by Jan^
' Steindaclmer, Novara Eept. p. 61, pi. iii. figs. 13-14.
2 Jan, Icon. Gen. Opb. 11^ livr. pi. (3. fig. 2: see Stoliczka, J. A. S. B. 1873,

xlii. p. 122.
" The specimen described by the first-named writers, the only one they had

seen, was from the Leyden Museum ; and as Jan's figure was taken from a

snake belonging to the same collection, it is probable that the same individual

was examined by both authors. The dimensions agree.
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when Dr. Giinther called mj' attention to the dentition, and sug-

gested that the species might be a Nymphophidium. On comparing
it with the type of N. maculatum in the British Museum, I found a

close agreement in all essential characters ; but some differences in

the form of the head-shields and in the dentition show, I think, that

the species are distinct.

The pupil in the snake now described is distinctly vertical ; and
this character is shown in Jan's figure of Odontomus subannulatus,

although it is not mentioned in Dumeril and Bibron's rather meagre
description. From Giinther's description of Nymphophidium, it

might be inferred that the pupil is round, as it is in Odontomus
as restricted by Giinther ; for the two genera are said to agree in every

respect except dentition. On examining the type of N. maculatum
in the British Museum, however, I find that the pupils are ill-

preserved, and their form is not distinguishable ; but in a second
specimen, procured from Dr. Bleeker for the same collection, the

pupil on one side is slightly elliptical. This very peculiar feature

of a vertical pupil has consequently to be added to the generic cha-
racters. I find in the present specimen of N. subannulatum two
peculiar small conical white tooth-like projections from the base of
the skull, as in N. maculatum. They are easily seen at the back of
the palate when the mouth is opened freely.

I add a description of the present snake, Dumeril and Bibron's
account being (as already noticed) imperfect.

Descrij)tio7i.—Body and tail slender, compressed. Head much
broader than neck, flat, depressed. Pupil elliptical, vertical. Scales
of body but little longer than broad, smooth, in 15 rows. Ventrab
230, strongly angulate at the sides ; anal undivided ; subcaudals in

97 pairs. Maxillary teeth small and numerous, increasing slightly

in size behind ; the last is much larger and compressed, and projects
horizontally backwards.

Head-shields.—Rostral broader than high, scarcely extending to
the upper surface of the head. Anterior frontals as long as the
posterior, rounded in front, scarcely broader than long. Posterior
frontals much broader than long. Vertical elongate, the lateral

margins converging and slightly concave, posterior angle acute ; the
length of the shield is but little less than that of an occipital ; and
the postfrontals and vertical together considerably exceed the occi-

pitals in length. Nostril near the middle of a single rectangular
shield, succeeded behind by another elongate rectangular shield (the
loreal, or loreal and lower prceocular united), which extends to the
eye. A small prseocular above the loreal, one postocular '. Tem-
porals 2-f-2. Supralabials 7, the third and fourth enter the orbit.

Colour (in spirit). The anterior portion of the back dark brown,
with subdistant pale cross bands, which become closer together

' In this character the specimen appears to differ from the type, which is

figured with two postociilars. But on one side of the present example there is

a well-marked groove, if not an imperfect suture, separating the lower posterior
portion of the superciliary shield ; and the postocular precisely corresponds to
the inferior postorbital of the figure.
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behind, and then intersect the dark areas, until on the posterior part

of the back and tail there is a double row of brown spots. The white

bands expand at the side, and, except near the head, bifurcate around

a dark spot. Lower parts whitish. Head with a rather broad central

dark band throughout the vertical and occipitals, and joined behind

to the large brown spot on the back of the neck ; the sides of the

vertical and occipitals, with the greater part of the sides of the head

and neck, are pale ; but there is a dark patch on each superciliary

shield, another on the temporals on each side, and the greater part

of the snout in front of the eyes is dark brown.

Length of the specimen 13 inches, of which the tail is 3"1, or

nearly one fourth.

The principal characters by which this form may be distinguished

from N. maculatum are :—(1) The greater length of the vertical

shield : in N. maculatum the vertical is much shorter than an oc-

cipital, the latter being equal in length to the vertical and post-

frontals together ; in N. subannulatum the vertical and postfrontals

together are much longer than an occipital. (2) Dentition, there

being only one larger tooth at the back of the jaw. In N. macula-

tum the nasals are described as separated by an indistinct suture ; but

I cannot detect with certainty a suture in the type ; and in the

second specimen the nasal is certainly undivided '.

I think it not impossible that the genus Ulupe, described by me

'

in 1878 from a Tenasserim specimen, is allied to Nymphophi-

dium. Ulupe has but 13 rows of scales round the body, and

there is no prseocular above the elongate loreal ; but in other respects

the genus approaches Nymphophidium very closely. I am far from

certain that I was right in assigning Ulupe to the Lycodontidce, to

which, it should be remembered, Odontomus was referred by Dumeril

and Bibron, although Giinther afterwards showed that the dentition

differed from the Lycodont type.

Ptyas mucosa and Pt. korros.

There are five specimens belonging to the genus Ftyas. One has

15 scales round the middle of the body, two have 16, and two 17;

in the latter there are 3 loreals ; all have the dorsal scales distinctly

keeled on the posterior portion of the body. I refer the first three

to Pt. korros, the latter two to Pt. mucosa ; but I believe all to

belong to one specific form and not to deserve to be distinguished,

except as varieties. Since determining the specimens, I have ascer-

tained that the individuals referred to Pt. mucosa are from Hong-

Kong.

Tropidonotus rhodomelas.

Tropidonotus rhodomelas, Boie, Isis, 1827, p. 535; Schlegel,

Phys. Serp. i. p. 167, ii. p. 310, pi. xii. f. 10, 11.

1 In Jan's figure of Odontomus submmulatm a suture is sbowu below the

nostril, but not above. In the specimen examined by me there is on one side a

slight groove below the nostril, but no suture.
'

J. A. S. B. 1878, vol. xlvii. pt. 2, p. 128.
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Amphiesma rhodomelas, Dumeril & Bibron, Erp. Gen. vii.

p. 737.

Xenodon rhodomelas, Giintherj Cat. Snakes B. M. 1858, p. 58.

Three specimens from Macassar, one quite small, only 8 inches long,

the other two 22 and 23^ inches in length. In all there are two

praeoculars, the lower being very small ; one (the young) specimen

has three, the other two have each four postoculars\ In one example

there are eight supralabials on one side, the second being divided.

The loreal is about as high as broad, but only the hinder part of the

upper margin slopes downwards, and the form of the shield appears

rather variable.

Ventrals 131, 133, and 134 ; anal divided; subcaudals 52 pairs

in two specimens, 55 in the third. These numbers are a little

higher than those given by Dumeril and Bibron.

Ophites subcinctus, var. (Plate XXI. fig. 2.)

Besides two normal specimens of this species, there is in the col-

lection a young snake, lUf inches long (of which the tail measures

2), with smooth scales, and an undivided anal, but otherwise agi"eeing

with 0. subcinctus, and having the same peculiar arrangement of

shields in the loreal region. In consequence of the scales being

smooth, I at first took this for an undescribed species of the genus

Lycodon, and had the accompanying figures of the head prepared,

but subsequently amongst some snakes from province Wellesley in

Malacca, collected by Mr. W. L. Distant, I found a much larger

specimen of Ophites subcinctus, iu which the keels of the dorsal

scales were very faint in the hinder part of the body, and quite ab-

sent in the anterior portion. I therefore now consider the young
Singapore snake an abnormal specimen of the same species.

Python curtus.

Python curtus, Schlegel, apud Hubrecht, Notes from the Museum
at Leyden, vol. i. p. 244 ".

This is a very remarkable species of Python ; and it is curious that

it should so long have escaped notice, Hubrecht's description having

only been published last year. The specimen in the Leyden Museum
was from Sumatra.

P. curtus is remarkably stout for its length, its girth being pro-

portionally much greater than that of P. reticidatus and P. inolurus.

The number of scales round the body is less, the ventrals and sub-

' Dumeril and Bibron say one pra- and two postoculars. Schlegel repre-

sents one proB- and four postoculars ; but the figure does not look very exact in

this respect.

2 In tlie ' Zoological Record ' for 1877 there is the following notice :

—

"Python curtus, Sehleg. Description and figure; A. Hubrecht, Ann. Mus.
Leyd. No. 1." I learn that the work quoted has not been published ; but a
titlepage and, I believe, the figure and description of the present species were
printed and a copy sent to the Recorder. In the ' Notes from the Museum at

Leyden,' published in 1879, it is stated that the 'Annals,' which will contain a
full description and figure of this species, will be published shortly.
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caudals are considerably less numerous, and the tail is much shorter.

The coloration, too, is different.

The following is a description of the specimen from Singapore :

—

Three pairs of frontals ; vertical divided ; enlarged irregularly

shaped plates covering the occipital region. Nostril on the upper
surface of the head, between two plates, the hinder of which is very
small ; a row of small scales extends from the nostril to the eye.

Rostral and the two anterior upper labials on each side with deep
elongate pits ; ten upper labials ; the fifth and sixth enter the orbit.

Three or four of the anterior lower labials pitted ; a longitudinal

groove along most of the posterior lower labial shields.

Scales in 55 rows round the middle of the body, the series on
each side of the ventrals being nearly half as broad as the latter. Ven-
trals 175 ; anal entire ; subcaudals 32 pairs.

Colour (in spirit). The upper part of the head is uniformly earthy-

grey, almost ash-grey, with a narrow pale median streak running back

for some distance from the occiput ; upper labials the same ; a dark

brown mark in front of the eye, continued behind the eye and ex-

panding into a broad brown band, dark at the edges, and especially

along the upper margin ; this band runs down the side of the neck,

and is succeeded by a row of large brown dark-edged spots along

the anterior portion of the body. Back fawn-colour, with a row of

rather irregular pale spots along the middle ; below the fawn-
coloured band and above the dark spots is a light belt with small

dark brown spots on many of the scales. The coloration of the

dorsal parts continues to the tail, which is dark brown above, light

brown below, pale on the sides. Lower parts, except of the tail,

white.

In the number of scales round the body, and of the ventrals and
subcaudals, this form closely resembles the West-African P. regiiis ;

but that species, like the other African Pythons, has the nostrils

laterally placed and the four anterior upper labials pitted, besides

other differences.

The single specimen received, which is in magnificent condition,

measures 55 inches in length, of which the tail is only 4 ; the

girth round the middle of the body is 8"5 inches. A specimen of

P. reticidatus, 6" inclies long, has the tail S'b inches in length, and

a girth of only 5'5 inches.

Dr. Dennys writes to me that he has seen but two specimens of

this Python, one of which escaped from its cage and was lost.

Naja tripudians.

Both the specimens in the collection are black throughout, vnth-

out any marks on the back of the hood, but with some pale spots on

the side of the neck and beneath it.

Hydrophis stokesi.

Giinther (Kept. Brit. Ind. p. 363) speaks of the occurrence of

this species in the Chinese seas and the East Indian archipelago as

doubtful. I think, however, that two specimens sent must be re-
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ferred to this form, although they differ somewhat from the Austra-

lian types. One is a fine example, 64 inches long ; the other is

young, and measures but 16| inches. Both have only 39 scales

round the neck, instead of from 43 to 47 ; but I can find no other

structural distinction, and a larger series would be necessary in order

to show whether this difference is constant. The larger specimen

has alternating black and yellow rings quite round the body ; the

younger has the black rings not quite perfect.

Hydrophis viperina.

Hydrophis viperina, Giinther, Rept. Brit. Ind. p. 378 ; Anderson,

P. Z. S. 1872, p. 400.

The single specimen sent is 26 inches long. The colour differs

but little from that of the much smaller type in the British Museum.

Trimeresurus wagleri.

There are two specimens of this Snake, 23 and 32| inches in length.

Both have 25 scales round the middle of the body. The prevaihng

colour in both is gamboge-yellow ; the smaller has narrow yellow

rings alternating with much broader bands composed of pale greenish

scales with black margins; in the larger specimen the transverse

bands are very indistinct, black scales, yellow scales, and black-edged

scales being intermingled.

There is also a smaller Trimeresurus, \7\ inches long, with but

21 rows of scales round the middle of the body, grass-green above,

with very minute subdistant spots, white in front, brown behind,

about 5 or 6 scales apart from each other, arranged in a line down

each side of the back. This agrees with T. maculatus, Gray, said by

Gunther, Rept. Brit. India, p. 388, to be the young of T. wagleri.

I find, however, in the British-Museum collection, specimens,

chiefly from Borneo, that appear to show a gradation between these

widely different forms. Two of the smaller specimens from Borneo,

with the coloration of T. maculatus, have, the one 21, the other 22

scales round the middle of the body. It is evident the number in

this species varies from 21 to 25, if T. maculatus is really the same

as T. wagleri. In all adult or nearly adult specimens of the latter

I find 25 rows of scales.

Rhacophorus dennysi, sp. nov. (Plate XXI. fig. 3.)

Size of R. maximus. Colour above, in spirits, dark violet, almost

slaty, below dirty white mottled with dusky, a brown spot behind

the occiput. The tympanum is very little smaller than the eye.

The nostril opens backward. The web between the toes without dark

spots and deeply emarginate ; it extends to the pads at the end of

all the toes of the hind feet ; but it is very narrow near the end of

the fourth toe on each side. The fingers are incompletely webbed,

the web not extending to the end of any digit ; the terminal pha-

lanx of the third or longest digit is quite free. The projection on

the inside of the inner finger is flat as in B. reinwardti, and has not

a tubercle beneath it as in R. maximus. Folds along the edges of
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the limbs inconspicuous. Tiie length of the manus from the wrist

to the tip of the longest finger is nearly equal to the width of the

head. Vomerine teeth in two straight ridges, nearly in the same
right line ; the distance of the two series apart is scarcely more than

half the length of each series ; the ridges commence from the anterior

inner margins of the inner nostrils.

inches.

Length of head and body 4 -.5

,, hind limb from anus to end of longest toe 6*75

foot 2

„ hand 1*45

This species much resembles the East-Himalayan and Assamese R.
maximus, which it equals or excels in size ; but the tympanum is

proportionally twice as large, and the webs of the feet are less

developed (they are shorter in the fore feet of R. maximus than in

those of R. reinwardti or R. malabaricus) . From R. reinwardti

the new form is distinguished by size, coloration, and by the

fingers being imperfectly webbed.
The single specimen sent, Dr. Dennys informs me, was of a beau-

tiful emerald-green colour when alive, and belonged to a well-known
Chinese merchant named Whampoa, who refused an offer of five

hundred dollars for it. When the animal died, it was presented to

the Raffles Museum. It is said to have originally come from China
;

but the precise locality is not known.
fn the smaller forms of Rhacophorus, the development of the folds

of skin along the sides of the limbs and above the anus is very re-

markable. Mr. Wood-Mason called my attention to this in the

case of R. maculatus (and I find the same in R. reinwardti), and
noticed that this form shows a passage towards the curious Flying

Frog of Borneo figured by Wallace in the ' Malay Archipelago,' vol. i.

p. 60.

Rana macrodon. (Plate XXI. fig. 4.)

I am indebted to M. Boulenger for the identification of this

species. The specimens differ considerably from the descriptions

given by Dumeril and Bibron*, and by Giinther*, both of whom
describe the tympanum as small. This character, however, is, I learn

from M . Boulenger, more variable than has hitherto been supposed

;

and as there is, in the British Museum, a specimen from Java, the

original locality of the species, that agrees with those from Singa-

pore, I accept M. Boulenger's opinion. The following is a descrip-

tion of the Singapore specimens.

Head very broad and flat—the breadth across the gape being

greater than the distance from gape to muzzle, and equal to the

length of the hind foot in females, exceeding it by one eighth to

one tenth in males. Snout depressed, rounded at the end ; no trace

of canthus rostralis ; the nostrils near the end of the snout and dis-

tant from the eye, their distance apart being about half of the in-

' Erp. G6n. viii. p. 382. ^ Brit.-Mu8. Cat. Batr. Sal. p. 8.

Proc. Zool. Soc— 1881, No. XV. 15
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terval between nostril and eye. Eye of moderate size, the diameter

about equal to the length of the fourth finger. Tympanum distinct,

nearly as large as the eye. Lower jaw with two prominent apophyses

in front, fitting into hollows inside the upper jaw ; in a female sent

these apoj)hyses are inconspicuous. Vomerine teeth on two straight

ridges running obliquely back from the interior angle of the inner

nostrils, and converging behind so as to meet, if prolonged, nearly in

a right angle, but rather widely separated ; a strong osseous transverse

ridge behind the choanae. No vocal sac. A strong fold from behind

the eye running horizontally to over the tympanum, then turned down

at an obtuse angle and running to the shoulder. Posterior portion

of upper eyelid tubercular. Skin of body and limbs smooth. Limbs

stout, the tips of both toes and fingers slightly swollen ; the distance

from vent to knee is about half the length of the body from snout

to vent or a little more ; from vent to metatarsal tubercle is longer than

the body. The metatarsal tubercle is elongate, not flattened. The

toes are scarcely fully webbed ; the terminal two phalanges of the

fourth toe have only a narrow fringe along their sides, and the web

is deeply emarginate ; a narrow fold along the inside of the foot.

Colour (in spirits) light brown above, one specimen (a male) having

a pale stripe down the back, very little paler below, the sides and

lower portion of the limbs, the sides of the body, breast and chin

marbled with rich brown.

6 2
inches, inches.

Length from nose to vent 6 4*9

of head 2-6 1-7

Breadth of head 315 2-2

Length of hind leg 8*6 7*5

hind foot. 2-tJ5 2-15

Three specimens are sent—two apparently males, the third a

female. I believe all were obtained at Singapore ; but I have not

heard positively that tliis was the case.

This form is closely allied to Rana fusca \ but has a much
broader head ; the eye is smaller, and the tympanum larger; the

muzzle is flatter, the nostrils nearer together, and the web between

the toes of the hind feet much less developed.

In the specimens of R. fusca from Peuang, described by Stoliczka,

there does not appear to be any passage towards the Singapore form ;

for the toes are said to be fully webbed. Mr. Boulenger informs

me that he considers R. fusca also a variety of R. macrodon.

\n the Journal of the Asiatic Society of Bengal for 1879, vol.

xlviii. pt. 2, p. 130, I described a supposed new species of Hyp-
sirhina under the name of H. maculata. I overlooked the fact that

this name had previously been given by Dumeril and Bibron to the

Chinese species H. bennetti. Under these circumstances I propose

to change the name of the Burmese form to Hypsirhina maculosa.

Blyth, J. A. S. B. xxiv. 1855, p. 719 (the volume is wrongly quoted by An-

derson as xxxiv) ; Theobald, "Cat. Eept.," J. A. S.B. 1868, extra number, p. 79;

Anderson, P. Z.S, 1871, p. 197; Stoliczka, J. A. S.B. 1873, xlii. pt. 2, p. 116.
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EXPLANATION OF THE PLATES.
Plate XX.

Gylindrophis lineatus, s.^. nov., p. 217; with outlines of liead-shields, from
above.

Plate XXI.

Fig. 1. Simofes dennysi, sp. nov., view of head, p. 218 ; from above,
la. , outline of head-shields, side riew.

2. Ophites subcinctus, var., p. 222 ; outline of head-shields, from above.
'la. , var., outline of head-shields, side view,

3. Wiacophorus denuyai, sp. nov., p. 224 ; side of head.
3a. , fore foot, from bslosv.

4. Bana macrodoti, p. 225 ; head.

4a. —
, hind foot, from below.

All the above figures are of the natural size, except 1, la, 2, and 2rt, which are
double the real dimensions.

4. An Account of the Collection of Lizards made by Mr.

Buckley in Ecuador, and now in the British Museum,
with Descriptions of the new Species. By the late A.

W. E. O'Shaughnessy, Esq., Assistant in the Natural-

History Departments, British Museum.

[Eeceived January 19, 1881.]

(Plates XXII.-XXV.)

Of the zoological collections made by Mr. Buckley in Ecuador,

various sections of which have already formed the subjects of papers

in these ' Proceedings,' not the least interesting is the collection of

Lizards, both on account of the number of new species it reveals, and
because of the fresh materials it affords for the study of those already

known. I have given a partial notice of this collection (P. Z. S.

1880, p. 491), confined, however, to a preliminary list of the species

of Atiolis identified, and the description of a beautiful new one. I

now offer the results of a study of the whole collection, and have

thought it advisable not to restrict the present paper to the descrip-

tion of the new forms, but to enumerate all the species, for the pur-

pose of recording additional remarks and revisions which have

appeared necessary, and of thus making this contribution to the

Herpetology of Ecuador as complete as possible. A much earlier

collection, that of Mr. Eraser, afforded Dr. Giinther the opportunity,

in 1859, of describing and figuring a series of reptiles from the same
region (P. Z. S. 1859, p. 89); and his paper has, of course, been

frequently referred to.

I may point out that the family Cercosauridae, our knowledge of

which, so imperfect before Prof. Peters's admirable memoir in 1863,

had scarcely been increased since that date, has received some
remarkable accessions in the present collection ; also that the genus

Enyalius has been further worked out, whilst a new form of the

curious genus Hoplocercus has been brought to light.

15*
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The specimens were collected at three distinct stations :—viz.

Canelos, Pallatanga, and Sarayacu.

Tejid.e.

1. Centropyx dorsai.is, Giinther.

Monoplocus dorsalis, Giinther, P. Z. S. 1859, p. 404.

Centropyx peMceps, Cope, Pr. Ac. Phil. 1868, p. 98.

? Centropxjx altamazonicus, Cope, J. Ac. Phil. (n. s.) viii. 1876,

p. 162.

Two specimens, the largest measuring about 11| inches long,

from Canelos. Another good-sized specimen, from the Peruvian

Amazons, is also in the British Museum. By its keeled praeanal

scutes this species would be the C. altamazonicus. Cope, rather than

his C. pelviceps ; but I am inclined to think that the very small

specimen on which the former is founded will prove identical with

the latter. If so, both must be referred to the species described by

Dr. Giinther, also on a small type specimen, in which, after re-

newed examination, I do not find that the distinctions relied on by

Prof Cope when describing C. pelviceps hold good, as I count

fourteen longitudinal series of ventrals in the middle of the body,

and can also distinguish femoral pores. The largest specimen from

Canelos has the sixteen ventral series characteristic of 0. altama-

zonicus, though that species shows them already in a young speci-

men. I may add that Dr. Giinther's type possesses the anal spurs

of this genus.

2. Neusticurus ecpleopus.

Neusticurus ecpleopus, Cope, J.Ac. Phil. 1876, p. 161 ; O'Shaugh.

Ann. N. H. ser. .5, vol. iv. p. 295 (1879).

Pailatanga.

Cercosaurid^.

Emminia olivacea of Gray is a Cercosaura, as was rightly surmised

by Dr. Peters in 1863; moreover it is so closely related to Cereo-

saura ocellata, Wagler, that nothing but the conspicuous lateral

ocelli and the three additional femoral pores of that species separate

them. With regard to the prseanal scutes, I may mention that

another specimen from Para, which, some time since, I had occasion

to add to the named series in the British Museum, has the two large

plates figured by Peters as belonging to Wagler's species, instead of

the four smaller marginal plates of Gray's type ; but on this ground

alone I should not venture to separate it from C. olivacea, with

which it agrees exactly in every detail. It is perhaps superfluous

to state that no foundation for the peculiar position assigned to the

nostril by Dr. Gray is afforded by the specimen.

A similar variability in the arrangement of the praeanal scutes,

associated with an irregularity in the plates of the muzzle, is shown
in a series of four specimens, which, however, cannot be specifically

distinct, and are doubtless referable to the species described by Prof.
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Peters as Gercosaura {Pantodactylus) argulus. Although the
number and arrangement of the prseanal scutes affords a conspicu-
ous and important character in the family Cercosauridae, and in many
cases a reliable one, sufficing, for instance, to distinguish several

species of Leposoma (rem the original one of Spix, and from the new
one recently described by Prof. Peters, allowance must be made for

a certain amount of variation in this particular, more especially as

corresponding variations in other characteristic portions of the scu-
tellation are to be found in the Lizards of this and closely allied

South-American groups.

I have already noticed that the internasal plate is sometimes
entire and sometimes bisected m Neusticurus ecp/eopus, Cope, although
this species was described by Prof. Cope as differing from N. bicari-
natus, L., in having it entire (see 'Ann. N. H.' Oct. 18/9, p. 295).
I found also in N. bicarinatus an irregular additional praefrontal

plate associated with the cleft internasal. In the present series of
specimens of Gercosaura {Pantodactylus) argulus, the internasal

has a longitudinal cleft in a line with the suture of the fronto-nasals,

and occasionally the above-mentioned supernumerary plate is pre-
sent in exactly the same position as in Neusticus bicarinatus. The
fronto-nasals are iu that case reduced to smaller triangular and more
lateral plates, quite se|.arated from each other, instead of being large

and extensively in contact. These two forms of arrangement of the
nasal shields are associated with two distinct types of prseanal scu-
tdlation. One specimen with the additional praefrontal has four
narrow marginal prseanals ; another with the normal nasal plates
has only two large rounded marginal prteanals, like Gercosaura ocel-

lata, while the others have the normal nasals and the four narrow
marginal praeauals.

As Prof. Peters had only a single specimen from Bogota,
and those in the })resent collection from Ecuador show a range of
variation within recognizable specific limits, I give the following
supplementary description :

—

3. Cercosaura (Pantodactylus) argulus, Peters, Abb. Ak.
Berl. 1863, p. 18-4, pi. i. fig. 3.

Internasal broad, single, or bisected in a line with the suture of
the two good-sized fronto-nasals when these are extensively in con-
tact ; sometimes an intermediate small praefrontal joining the frontal

and the internasal. Frontal and fronto-])arietals of the ordinary

shape, interparietal large, flanked by two large parietals, and fol-

lowed by a small occipital enclosed between two good-sized postoc-

cipital plates. Nasal rather large, followed by a single i.irge frenal.

Supralabials six, none particularly elongate; infralabials five, the third

very elongate. Two pairs of large postmentals in contact, the third

smaller, separated by the group of large and small intervening gular

scales. Two contiguous rows of larger plates to the chest, where a

small collar is formed by a central and two lateral rounded plates.

Some convex scales behind the occiput ; scales of the back not very

narrow, keeled, pointed, the keels being sliglitly produced ; on the
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sides small quadrate scales, in two rows to each of the dorsal rows.

Ventral plates large, in six longitudinal series, the middle ones

squarish, the outer rounded. Praeanal scutes four or six, arranged

as described above. Four series of square, smooth, inferior caudal

plates; those above elongated, keeled, without points. Tail gene-

rally with a lateral groove. Femoral pores six to nine.

Above light brown; head variegated with darker. A central dark

longitudinal stripe and a lateral one on each side, beneath which a

light vitta extends from the temporal region the whole length of the

side, again bordered inferiorly with black. Sides with a series of

eight or nine large ocelli black with white centres ; another, pure

white, lower lateral stripe from the labials and beneath the eye.

Entire ventral surface yellowish ; each ventral, anal, and lower

caudal scute with a central black dot. Tail above and below light

brown or yellowish, the dorsal tints fading and the stripes ceasing

over the rump.
millim.

Total length J02

Distance of tip of snout from ear-opening. . 12

„ „ „ fore limb . . 18

,, „ „ vent 43
Length of fore limb 15

„ fourth finger on fore limb 4

hind Umb 20
third hind toe 4^

„ fourth hind toe . , 5|

Beside the other differences noted above, Prof. Peters's type spe-

cimen showed only two anterior lateral ocelli. Its locality is given

as the mountain region of Santa Fe de Bogota. Of the four col-

lected by Mr. Buckley iu Ecuador, one is from Pallatanga, and
three are from Canelos.

4. Cercosatjra (PantodactyIiUs) RETICULATA, sp. u. (Plate

XXII. fig. I).

Iiiternasal broad, fronto-nasals pentagonal, with one side in con-

tact ; frontal short ; fronto-parietals separate ; interparietal long and

straight
;
parietals also witli straight inner edge, broader than the

inter] larietal, and rounded externally; these three plates evenly

truncate on the posterior line of the head, and followed by two trans-

verse rows of small plates, preceding the regular scales of the nape,

there being no true occipital shields. Head-shields smooth, with-

out any ridges. Supraorbitals three. One frenal. Supralabials

seven, none of them elongate ; infralabials six. Temporal scales ir-

regular, polygonal, rather large. A single mental shield behind the

symphysial, and four pairs of postmentals, the two first in contact,

the others separated by narrow intervening scales. A double series of

large gular shields ending in the very indistinct collar before the chest.

Scales of the entire upper surface and sides of the body very narrow,

elongate, and keeled, of the same type as those of C, schreibersii^

>i
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but narrower. Sides of the neck and shoulder gianular. Ventral

shields smooth, in eight longitudinal series, long, narrow, and dis-

tinctly rounded posteriorly. Four principal praeanal shields—two
median, with their points touching, and two lateral. Tail continu-
ing the scutellation of the back and central surface, with a distinct

groove along the side. Second and fifth toes on fore foot nearly

equal ; fourth a little longer than tlie third.

Brown, variegated with black on the head, with close longitudinal

series of light black-edged ocelli or of light spots, in a black longi-

tudinal stripe on the back and sides of the body. Labials and chin-

shields spotted with black. Tail pale yellowish brown. Entire

undersurface yellowish.
niillim.

Total length 114

Distance from tip of snout to ear-opening. . 10

„ „ „ fore limb . . 18

» „ „ vent 43
Length of fore limb 11

„ fourth front toe 3

„ hind limb 18

„ third hind toe 4

„ fourth hind toe 6

This species has the dorsal scutellation characteristic of the sub-

genus Pantodactylus ; but, as before remarked, the dorsal scales are

still narrower than in Cercosaura schreibersii, and more like those

of C. argulus, Peters, figured in 'Abh. Ak. Berl.' 1863, pi. i. fig. 3.

The narrow rounded ventral scales are a peculiar feature ; and so also

is the arrangement of the parietal head-shields, which is like that of

the genus Leposoma.
One specimen from Canelos.

Cercosaura, subg. n. Prionodactylus.

Characters of Cercosaura and of the section Pantodactylus. Toes
of both fore and hind feet strongly toothed beneath.

5. Cercosaura (Prionodactylus) manicata, subg. et sp. nu.

(Plate XXII. fig. 3.)

A single broad internasal, two fronto- nasals in contact, the rest of

the plates on the upper surface of the head as in C. schreibersii,

the interparietal being somewhat shorter. A single frenal, a large

triangular praeocular over the labials, and another similar cauthal

plate before the supraorbitals. Six supralabials, the third, fourth,

and sixth elongate, continued in a series of longish smooth plates in

the same line as far as the ear-ojiening ; only four infralabials, the

third extremely elongate. A single broad mental plate behind the

symphysial, followed by two pairs of contiguous posterior plates, a

third pair being widely separated and forced mto a lateral position

by two converging groups of laige oval gular scales, the central and

lateral gular spaces being occupied by smaller rounded scales ; a
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double row of very large broad plates, increasing jn size posteriorly,

leading to the chest.

Sides of the neck and of the body anteriorly granular. Back
covered entirely with elongate narrow, strongly keeled scales, sharply

pointed posteriorly, in about eighteen longitudinal rows in the middle

of the body, and giving place to much smaller scales on the sides.

Ventral shields large and smooth, the middle ones square, the lateral

ones rounded, in six longitudinal series, with an additional small

external series on each side. Three posterior very long praeanal

shields, the middle one very narrow and straight, the two outer ones

broader and rounded. Lower caudal plates smooth, the upper ones,

continued from the back, keeled. Limbs with large scutes on the

anterior surfaces, as in other Lizards of this group.

Fourth toe on the anterior limb a little longer than the third.

The scales beneath the toes with tooth-like projections ; so that all

the toes on both fore and hind feet are strongly pectinate.

Femoral pores twelve.

Dark greenish above (in spirits). The sides black, forming a broad

and well-defined stripe from the sides of the head to the tail, bounded

inferiorly by a narrow pure white stripe from the rostral to the hind

limb. A very remarkable pure white patch covers a part of the fore

limb, including the first, second, and third toes, and reaching up the

wrist and along the anterior scutes of the inner surface of the arms

to the elbow. Another isolated white patch is seen on the fore part

of the upper arm, near the body. The rest of the front or upper

surfaces of the fore limb are dark brown, black in the vicinity of the

white patches, and including the two remaining toes. The hind

limbs are paler brown, witli faint coloured ocelli. Lower surface of

the entire Lizard yellowish white, becoming bluish on the belly.

The upper surface of the trunk is variegated with dark spots and a

distinct zigzag pattern of light and dark brown extends the whole

length of the tail. The white lateral vitta on the head is rendered

more conspicuous by a short inferior streak of black along the labials,

and by the lower symphysial plate being black against the white of

the adjacent plates.

millim.

Total length 137
Distance from tip of snout to ear-opening.

.

16

„ „ „ eye 6

,, „ „ fore limb .

.

29

„ » ,. vent 70
Length of fore limb 25

„ fourth front toe . 6

„ hind limb 36
fourth hind toe 10»

» third hind toe 8

Characters which render this species at once conspicuous are the

peculiar white markings and the toothed undersurface of the toes.

The latter feature seems sufficient at once to distinguish the present
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form from all the allied ones with which I have the means of com-

paring it. As in all other respects it is a Cercosaura, and would, on

account of its narrow elongate keeled dorsal scales, belong to the

subgenus Pantodactylvs, from which it must be separated in conse-

quence of this peculiaritj' of the feet, I have formed a new subgenus

Frionodactylus for its reception.

Three rather large specimens from Canelos, and one from Palla-

tanga.

6. Leposoma' carinicaudatum.

Lepidosoma carinicaudatum, Cope, J.Ac. Phil. viii. 1876, p. 160.

Two good-sized specimens of this very striking species from Pal-

latanga and two from Cauelos.

7. Leposoma buckle-xi, sp. u. (Plate XXII. fig. 2.)

Rostral plate and symphysial plate of lower jaw broad, especially the

latter. A single internasal one third broader than long ; two trans-

verse fronto-nasals with their points in contact ; frontal moderate-

sized, triangular in front, truncated behind, longer than broad ; two

fronto-parietals ; the interparietal and two parietals are three longish

straight plates, nearly equal and uniform, evenly truncated behind

at the limit of the occipital region, and without any intervening

occipital plates. These three plates have their edges raised, forming

longitudinal ridges on the hinder portion of the head ; and the

tendency to rugosity extends also to the fronto-parietals. Four

supraorbitals. Two narrow oblique frenals. Five supralabials ; one,

extremely long, beneath the anterior part of the eye. Four infra-

labials. A single mental, followed by three pairs of large plates,

those of the first two pairs in contact, the third being separated by

smaller irregular-shaped plates, which go semicircularly round to-

wards the angle of the mouth.

Temporal scales convex. Ear-opening large, rounded in front,

truncate behind. Sides of neck to shoulder also covered with round

convex scales. The whole upper surface from the parietal })lates,

and the sides of the body between the fore and hind limbs as far as

the abdomen, covered with elongate lanceolate keeled scales, the

points projecting. From the regular plates of the postniental re-

gion, uniform triangular pointed scales cover the whole of the space

as far as the chest, where they form a very indistinct collar not con-

tinued into any transverse fold on the side of the neck. Scales on

the chest and anterior part of ventral surface also pointed like those

of the throat; middle and posterior abdominal scales square, in eight

longitudinal series. Two small anterior and two large posterior

prseanal scutes, some smaller ones at the sides. Upper surface of

limbs with keeled scales. Toes of fore limb very short, the inner

one minute, the third a little shorter than the fourth. Tail witii

strongly keeled scales above, like the back, the keels showing a

' See Prof. Peters's recent rehabilitation of the old Spixian form of this

name, ' M.B. Ak. Berl.' 1880, p. 217.
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tendency to form ridges ; those on the lower surface of the tail are

also keeled. Femoral pores fourteen.

millim.

Total length 115
Distance from tip of snout to ear-opening. . 1

2

„ „ „ fore hmb .. 21

,y » „ vent 50
Length of fore limb 15

„ fourth front toe 4

„ hind limb 23

,, third hind toe 6

„ fourth hind toe 7

Upper surface pale brown, with a longitudinal row of black spots

in middle of back. A light lateral stripe from the supraorbital angle,

along the parietal border and extreme edge of the dorsal surface, to

the tail. Sides of body black, variegated with blue or yellowish

spots on the neck. Entire mental region yellowish, without spots.

A dark coloration predominates over the whole inferior surface of

the throat (beginning from the last postmentals), of the body, limbs,

and tail. The scales are blackish at their root or for half their

length, and yellowish at the tips.

A single specimen from Canelos.

This is a third species of the genus Leposoyna, bearing a resem-

blance to L, carinicaudatum, Cope, in the pointed and carinate scales,

and also in the large prseanal scutes, in which both species differ

from thei. «ciMcofc?e«, Spix, as figured by Peters in 'Abb. Ak. Berl.'

1862 (1863), pi. 2. fig. 1. It has very much smaller scales, how-
ever, than the former species, in all the specimens of which I count

only nineteen round the body, while in the present there are not

less than thirty-four. This great difference is made by the scales

on the sides being much smaller in the species under consideration,

while in L. carinicaudatum they are uuilorm with those of the back.

L. dispar, recently described by Prof. Peters, is evidently quite dif-

ferent, being more nearly allied to L. scincoides.

Loxopholis rugiceps. Cope, must be a Lizard very similar to both

of these species ; and I am unable to see how its scutellation differs

generically from that of Leposoma as represented by L. carinicau-

datum, in which Professor Cope describes " four abdominal rows of

scales with the keels reduced to an angle and mucro," consequently

smooth. The abdominal scales are quadrate in the species which
I have now described ; and this character appears to be the only one

that was left to the genus Loxopholis when Prof. Cope described

Leposoma carinicaudatum.

Having carefully compared the Lizard brought by Mr. Buckley
from Ecuador with the description of Loxopholis rugiceps, I find

that the internasal plate is much longer in that species, the prae-

frontals more extensively in contact, and the scales much larger,

being isitermediate between those oiL. carinicaudatum and the present

species (twenty-four round the middle of the body). Moreover the
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keels of the tail are stronger below than above, and the coloration

is quite different.

8. EcPLEOPus (EuspoNDYLUs) GUENTHERi, sp. n. (Plate

XXIII. fig. 1).

Form slender and elongate. Head rather narrow, not constricted

at the nape, muzzle rather long. Internasal plate large, longer than

broad, rounded in front, followed by two large, irregular, four-sided

fronto-nasals extensively in contact on their inner or smaller side ;

frontal, two fronto-parietals, and large moderately broad and long

interparietal, two wedge-shaped parietals ; two occipitals behind the

interparietal, smaller outer occipitals and paroccipitals above the

temporal region, the shields of which are polygonal and large.

Nasal large, triangular, with the nostril in the middle ; frenal also

large, obliquely cut off posteriorly by the first and largest of a series

of rather large infraoculars. Supraorbitals four. Supralabials six,

not elongate; infralabials five, the first unusually smaller and wedge-

shaped. Symphysial very large ; single mental followed by two pairs

of large contiguous postmentals ; a third with their points almost

meeting, and a wide concavity behind occupied by the gular scales,

of which there are three rows before the minute gular collaret, and

seven between this and the last gular series of eight narrow and long

shields which form the collar. All these series are continuous with

those of the nape, forming complete rings of smooth quadrangular

plates, there being no granular space on the neck, and only a limited

space covered with small or minute, but not granular, scales at the

shoulder and fore part of the side. Back with cross rows of elongate

quadrangular smooth shields, about fourteen or fifteen in each row.

Small or minute lateral shields of the same type run up between the

dorsal rows. Thirty-four transverse dorsal rows from the occiput to

the root of the tail. Ventral shields elongate, quadrangular, smooth,

in ten longitudinal series (counting the smallest external ones in the

middle of the body), in twenty-one transverse rows from the collar to

the anal region. Prseanal plates two large anterior, five long posterior

ones. Tail with the dorsal and ventral scutellation. Limbs covered

almost entirely with large smooth plates, leaving only a very limited

space occupied by small scales on the posterior surfaces. Femoral

pores eight. Fore limb reaching to front of eye ; third and fourth

toes equal. Hind limb reaching three fourths of the length of the

side ; fourth toe the longest. The inner toes are well developed on

both fore and hind feet.

Ground-colour of the entire dorsal surface uniform pale brown,

with dark bars and spots disposed as follows :—Each of the shields

on the upper surface of the head has one or more round blackish

spots ; eight broad transverse bars on the back between head and

root of tail ; the bars are continued at equal intervals on the tail,

diminishing to mere spots towards the end. Lower surface of body

and tail yellowish, also with round blackish spots, generally one on

each plate on the anterior portions (the gular and labial regions in

particular) being large, variegated with the dark colour, distinct bars
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descending from the eye across the labials to the chin. Limbs also

spotted. No lateral or longitudinal stripes.

millim.

Total length 194

Distance from tip of snout to ear-opening. . 20

„ „ „ fore limb. ... 37
vent 92

Length of fore limb 27

„ fourth toe 9

„ hind limb 40

„ fourth hind toe 14

third hind toe 11»

A single fine specimen from Sarayacu.

This fine and conspicuous species is related to Ecpleopus (Eu-

spondylus) maculatus, Tschudi ; and as regards the principal cha-

racters of the head-shields, and gular and anal scutellation of that

species figured by Prof. Peters, does not exhibit any marked dif-

ferences. Tschudi' s figure of the entire Lizard indicates, however,

a very different general appearance, more like that of Proctoporus

fraseri, O'S., based by me on a specimen formerly confounded

with E. maculatus in the British Museum, but differing from it in

the absence of fronto-nasals. The present species of Euspondylus

presents a remarkable likeness to the Gerrhonoti named Elgaria

by some authors. Amongst other points of difference a|iparent

from a comparison with the descriptions of Euspondylus maculatus

of Tschudi and Peters, it would appear that the very well developed

series of infraoculars is not distinct in Tschudi's species as figured

by Peters, also that the scales are smaller, and that a longitudinal

black stripe on the side of the neck is very characteristic of Euspon-

dylus maculatus, while there is no such stripe in the Lizard before us,

nor indeed any markings distributed longitudinally. Moreover

the black dorsal bars are very different from the quadrangular black

spots described by Tschudi, and distinguish it at once from all

other Lizards of this group.

9. EcPLEOPTJS (Euspondylus) strangulatus, Cope.

Ecpleopus {Euspondylus) strangulatas. Cope, P. Ac. Phil. 1868,

p. 99.

This curious species, so different from all its congeners, is well

represented in Mr. Buckley's collection, there beiug numerous

specimens from Canelos, two from Pallalanga, and one from Sa-

rayacu.

SciNCIDiE.

10. Mabuia iENEA (Gray).

Tiliqua cBnea, Gray in Griff. An. King. ix. (Synopsis) p. 70 ; Ann.

N. H. ser. 1, ii. p. 292.

Mubouya cepedii, id. Cat. Lizards in B.M. p. 95. .

Eumeces mabouia, Dum. & Bibr. Erp. Gen. v. p. 646.
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Copeoglossum cinctum, Tschudi, Fauna Peruana, Herpetol. p. 45,

pl. 3. fig. 2.

Mabouia unimarginata, Cope, Proc. Ac. Phil. 1862, p. 187.

Two from Pallatanga, one from Sarayacu, and two from Canelos.

Professor Peters fixed the synonymy of Tschudi's Lizard in 18/1,

M.B. Ak. Berl. 1871, p. 400. It is easily recognizable from the

figure in the ' Fauna Peruana.' Prof. Peters then suggested its pro-

bable identity with Mabomja cepedii. Gray. I may as well take this

opportunity to remark that there is in fact no difference between

the single specimen so named in Gray's Catalogue and M. anea

(the name for this common species which apparently has the

priority).

GECKOTIDiE.

11. Thkcadactylus rapicauda (Houltuyn).

Thecadactylus rapicaudus. Gray, Cat. Liz. B.M. p. 146.

Two specimens from Canelos.

12. GoNioDACTYLUs coNCiNNATUs, sp.n. (Plate XXIIL fig. 2.)

Granulation very fine all over the upper and lateral regions of the

head and body, and on the gular surface, larger only on the muzzle

and on a small anterior space immediately behind the mental plate",

where the granules give place to rounded or polygonal scales. La-

bial plates large and few in number, four upper and lower, the

fourth being very small in each case. Mental shield large ; no post-

mental, two of the rounded anterior gular scales a little larger than

the others behind it. Scales of the entire lower surface of the body

rather large, oval or rounded, begiiming on the throat between the

chest and the ear-opening. Tail with broad transverse plates be-

neath. Head and fore part of body above and below as far as the

shoulder, and including the fore limb, pale brown or yellowish,

abruptly terminated by two vertical humeral bands, sometimes

meeting above and forming a regular collar of pure white with

black borders. The rest of the body, with the hind limb, blue,

with black vermiculations elaborately interwoven ; tail darker, with

the variegations continued. Inferior surface from chest blue, paler

again at the hind limb and anal region.
millira.

Total length 80

Distance of end of snout from ear-opening 10

fore limb .. 20

vent 45

Length of fore limb 18

„ fourth front toe - . .

.

5g

„ third front toe 5

hind limb 24

„ fourth hind toe 7

„ third hind toe 6

Three specimens from Canelos.
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This Goniodactyle is very conspicuous from its coloration. Tlie

variegation of the back is something like that seen on the head only

in Goniodactylus ocellatus, Grray, from Tobago, which seems to

have remained unnoticed since the acquisition of the single type in

the British Museum. The present species, from Ecuador, is quite

different from that described by Dr. Giinther as Qymnodaetylus

caudiscutatus, P. Z. S. 18.59, p. 410, which has a round ocellus at

the shoulder, but no vertical stripe.

13. Goniodactylus buckleyi, sp. n. (Plate XXIII. fig. 3.)

The granulation resembling that of the preceding; the scales of

the belly also similar. Mental large, and with two rounded gular

scales behind, but no distinct postmen tal. Six supralabials, five

infralabials. Tail with broad inferior scutes.

Ground-colour greyish brown. Head variegated with black
;

back with two parallel longitudinal rows of black blotches, pointed

in front, and separated by the median line. A narrow white ver-

tical streak on the shoulder. Gular region, from the chin to the

chest, with alternating black and white oblique stripes converging

behind, and making a triangular pattern.

millim.

Total length 83
Distance from end of snout to ear-opening 11

„ „ ,, fore limb . . 20

„ ,. vent 47

Length of fore limb 18

„ third front toe 4

„ fourth front toe 5

>>

»

hind limb 21

third hind toe 5

fourth hind toe 6

One specimen from Pallatanga and two from Canelos.

This species offers most similarity to G. fuscus, but does not

possess the large postmental plate to which attention has been

drawn by M. Bocourt.

lGUANID.ffi.

14. Enyalius laticeps.

Enyalius laticeps, Guich. Casteln. Voy. Amer. du Sud, Rept.

p. 20, pi. 5 a, b ; Dum. Arch. Mus. viii. p. 529.

E. planiceps, Guich. op. cit. p. 21, pi. 6, a, b-

A single specimen, 13^ inches in length, from Pallatanga.

This is the first example of the above species received by the

British Museum, as those referred to it by Dr. Giinther in 1859 do

not really belong to it.

15. Enyalius microlepis, sp. n. (Plate XXIV. fig. 2.)

Head broad, rounded, its width just before the ear-opening being

nearly equal to its length from the tip of the snout to the occiput

;
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covered above with small convex and pointed scales closely set

:

larp;er scales forming the inner supraorbital border, and a strongly

projecting superciliary border of square uniform and equal scales

continuous with the canthus rostralis, about 13 from the nostril

above the orbit, or from 18 to 21 in the entire series. Three large

conical scales behind these at the hinder angle of the orbit
;
groups

of large conical scales above the temporal region, round the anterior

edge of the ear, and in an isolated patch on the side of the neck.

Labial shields 12, equal. A crescentic row of about twelve infra-

oculars. Scales of tiie back and sides of the body very small.

A median dorsal crest of large conical scales, beginning behind the

occiput, and diminishing on the anterior part of the tail ; the highest

of these scales are much less than the vertical diameter of the ear.

A single lateral series of similar but much smaller scales along

each side of the body from the shoulder to the fore part of the

tail ; below this the scales of the side are minute and granular

;

above it the dorsal scales are minute but in regular rows up to

the dorsal crest, pointed and distinctly keeled ; scales of sides of

gular region strongly keeled
;
gular region as far as the chest with

very convex erect scales closely set ; scales of the entire ventral

surface, including the chest, strongly keeled, those of the limbs also

keeled. Tail compressed, with complete rings of larger scales alter-

nating with spaces in which the scales are very small ; a double
series of projecting scales above ; all the scales on the inferior surface

large and keeled. A single femoral pore on each side. Mottled
and variegated with dark brown on a yellowish ground ; brown-
tinged on the tail, or greenish, with a brown network on the sides.

Gular region blackish or dark blue (in the male). Entire ventral

surface yellowish. An isolated yellow spot on each side of the neck.
In young specimens a yellow lateral stripe on the neck,

millim.

Total length 160
Distance from tip of snout to ear-opening. . 30

,> „ „ fore hmb. ... 55

„ „ „ vent 113
Length of fore limb 60

„ third finger 15

,, fourth finger 16

„ hind limb 86
„ third toe 16

„ fourth toe 24

Two specimens from Sarayacu.

Besides these, there were already in the British Museum three
specimens collected by Mr. Fraser in Western Ecuador, which Dr.
Giinther mentioned as E. laticeps, P. Z. S. 1859, p. 407.
The species now described approaches E. heterolepis, Bocourt

(Ann. Sc. Nat. [5] xix. Art. No. 4, and Miss. Sc. Mex. iii. livr. 4,
pi. 20 c. fig. 14), but differs from it in the much smaller size of the
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scales and in the single lateral series of large scales. M. Bocourt's
description particularizes " deux rangees longitudinales de chaque
cote de la crete dorsale ;" aud his figure of the general scutellation

of the sides indicates about 29 scales vertically between the belly
and the dorsal crest, and larger scales intermixed with these every-
where.

Sexual characters are well shown in the series of specimens before
me.

The male has a larger head aud longer hind limbs, reacliing to

the eye, while in the female they do not extend beyond the tym-
panum. A different system of coloration also prevails, the female
being of darker brownish and more variegated tints and without the
dark gular patch.

16. Enyalius pr^stabilis, sp. n. (Plate XXV. fig. 1.)

Head broad, with rounded and projecting lateral border of about
20 canthal and superciliary scales in a continuous series, almost
uniform in shape and size. Entire upper surface of the head
covered with very convex or pointed and erect scales, larger in the
crescentic series bordering the supraorbital region ; larger conical
scales above the temporal region. Supralabials 10, infralabials 9,
uniform. Gular scales convex, elongate, the central erect. The
back and sides of the body are covered with small almost uniform
pointed and keeled scales, from 34 to 40 in a vertical series between
the abdominal scales and the dorsal crest. Only a single very in-
distinct lateral series of larger scales on each side. A longitudinal
crest of conical erect scales from the nape, along the median line of
the back, and continued anteriorly on the tail, where it gives place
to a double row or keel of pointed scales. Scales of the ventral
surface small, uniform, smooth on the chest, and very feebly keeled
on the middle of the abdomen ; of the limbs small and keeled. A
single femoral pore in a large scale on each side. Tail compressed,
ringed with small keeled scales on the sides and larger beneath.

Female with a shorter head than the male, and considerably
larger scales on the sides of the body. The male also has the tail

much thicker at its root and longer hind limbs, reaching to the eye,
while those of the female reach only to the anterior border of the
ear-opening.

Ground-colour of the upper regions of the body, iu the male,
reddish, very finely speckled with green ; posterior gular region
and gular fold hlack ; lower surfaces yellowish. The female has
the ground-colour above dark brown, thickly dotted over with green

;

tail brown- aud yellow-ringed ; lower surfaces yellowish, without
gular patch. A yellow spot on a patch of conical scales behind the
ear in both sexes.

millim.

Total length (of male) 318
Distance between end of snout and ear-opening . . 34

). )> „ fore limb . . 56
.. >i „ vent 1 26
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lillini.

^Gl
third finsier 17

millim.

Length of fore limb 161 ^
fourth finger ISy ^
hind Hmb pi' V
third toe 17

fourth toe 2 /

This very handsome species differs from E. heterolepis in. having
the scales on the sides of the body much smaller and scarcely inter-

mixed with larger ones, also in the smooth or very feebly keeled

scales of the lower surface, in which, amongst other points, it differs

also from E. microlepis.

Two specimens, male and female, nearly equal in size, from the

localities Pallatauga and Canelos.

17. Anolis (Draconura) chrysolepis.

Anolis {Draconura) chrysolepis, Dum. «& Bibr. Erp. Gen. iv.

p. Q-t ; Guichenot, Casteln. Voy. Amer. Merid. ii. p. 15, pi. iv.

f. 1 ; Bocourt, Miss. Sc. Mex. iii. p. 99, pi. 16. f. 26.

Anolis nummifer, O'S. Ann. N. H. ser. 4, xv. p. 278.

Two specimens from Canelos, and one from Pallatanga, which show
the characteristic coloration figured by Guichenot.

It is as well to state with regard to this species that the single

specimen referred to it by Dr. Gray in his Catalogue is a Nerops au-

ratus, and that it is consequently only rather recently that we have in

the British Museum possessed specimens correctly (as I believe) re-

ferred to this species.

In regard to the species which I have described as Anolis num-
mifer (Ann. N. H. ser. 4, xv. p. 278), I now entertain considerable

doubts whether it is more than a variety of this same long-estab-

lished A. chrysolepis, two distinct systems of coloration in which
have been pointed out by M. Bocourt. Putting the entire series of

specimens together, I now find great variation of colour, but no
substantial differences but what are either sexual or within the

possible limits of a species. They all have the narrower toes

characteristic of Draconura. Another specimen, a female, which I

now therefore refer to A. chrysolepis, was collected by Mr. Buckley
at Canelos.

N.B. I may state, with reference to Prof. Cope's remarks on my
identification of his A. vittigerus with A. biporcatus, that a renewed
examination on the present occasion of the specimens named by him
in the British Museum only confirms me in my view, and that M.
Bonlenger, to whom I have shown them, also agrees with me.

A variety, which must be the A. bivittatus. Hallow., with lateral

longitudinal stripes, is well represented in this series.

[Anolis punctatus.

Anolis punctatus, Daudin, Kept. iv. p. 84, pi. 66. fig. 2 ; Dum.
& Bibr. Erp. Gener. iv. p. 112.

Proc. Zool. Soc— 1881, No. XVI. 16
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AiioUs gracilis, Neuw. Abbild. zur Nat. Brasil. pi. vii. f. 2,
Reise, ii. p. 131.

Rhinosaurus gracilis. Gray, Cat. Brit. Mus. p. 199.
Anolis nasicus, Dum. et Bibr. Erp. Gener. p. 115.

The British Museum possesses a single specimen of A. punctatus
from Rio Janeiro, which shows the slight differences from A. nasicus
indicated in the descriptions of Dumeril and Bibron. Of this latter

species there are also four examples, all males, while the other is a
female. I cannot resist the conclusion indicated in the above revised

synonymy, in which, of course, the older name of Daudin takes
precedence.]

The fine specimen in Mr. Buckley's collection which I formerly
named A. nasicus (P. Z. S. 1880, p. 491) does not really belong to

that species, only superficially resembling it, and is apparently an
undescribed one, which I have pleasure in naming after my friend

M. Boulenger :

—

18. Anolis boulengeri, sp. n. (Plate XXIV. fig. 1.)

Head elongate ; muzzle raised
; prsefrontal space concave ; anterior

upper portions of head covered with rounded or polygonal scales,

moderate-sized, slightly convex on the muzzle, flat on the frontal

region. Orbital semicircles of very large scales, separated on the
vertex by the interorbitals, which have dwindled to one or two very
small scales in a single series. A central group of large supra-
orbitals surrounded by small rounded or polygonal ones. A single

long anterior supraocular continuous with the long canthal scales.

Occipital plate large, rounded, very little longer than wide, larger
than the ear-opening. Six series of frenals. Seven supralabials ;

eight infralabials, with large scales in several rows beneath. Scales
of the entire upper surface and sides uniform, minute, granular

;

those of the ventral surface very small, rounded, and distinctly

carinate. Toes with broad dilatations. Tail long.

Bright green, with round pearl-like white spots in transverse rows
on the back and sides. Lower parts yellowish.

millim.

Total length 280
Length of snout to the eye 11

Distance from tip of snout to ear-opening .... 21

„ „ „ fore limb 35
J. „ „ vent 79

Length of fore limb 32
„ third and fourth front toes 8

,, hind limb 57

„ third hind toe 9|
„ fourth hind toe 14

From Canelos. This species shows a remarkable analogy to J.
punctatus in the shape of the head, proportions of the body and
coloration, the white spots being very similar. It is, distinguished,

however, by the keeled ventral scales, those of A. punctatus being
flat and smooth. A peculiarity which I have remarked in all the
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specimens, both male and female, of the latter species, is a median
longitudinal groove on the belly from behind the prseanal region,
the scales bordering the groove on each side being enlarged.

19. Anolis fusco-auratus.

Anolis fusco-miratus, D'Orbigny, Voy. Amer. Merid. Rept. pi. 3.

fig. 2; Dum. & Bibr. Erp. Ge'n. iv. p. 110 ; Bocourt, Nouv. Arch.
Mus. 1869, vi. Bullet, p. 15 ; id. Miss. Sc. Mex. iii. pi. 14.

figs. 16, 16 fir.

Anolis viridicBneus, Peters, M.B. Ak. Berl. 1863, p. 147.

One specimen, a female, from Pallatanga.

20. Anolis buckleyi.

Anolis buckleyi, O'Shaughnessy, P. Z. S. 1880, p. 492, pi. 49.

The two specimens of this beautiful species obtained by Mr.
Buckley have already been described.

21. Anolis bouvieri.

Anolis bouvieri, Bocourt, Miss. Sc. Mex. iii. p. 58, pi. 14. fig. 8.

Two specimens, apparently of this species, from Pallatanga and
Canelos. M. Bocourt's type was from Guatemala. Specimens
already identified by me in the British Museum as A. bouvieri are
from Pebas and from Guayaquil. The one from the latter locality
is that enumerated by Dr. Giinther as A. ceneus in his list of xMr.
Fraser's collection (P. Z. S. 1859, p. 89). A?iolis ceneus, Gray,
however, cannot be looked upon as a species, since the single speci-
men on which it appears to have been founded proves to be only a
young Anolis alligator, D. & B. See O'Shaughnessy, Ann. N. H.
ser. 4, vol. xv. p. 272.

22. Leiocephalus aculeatus.

Leiocepalus aculeatus, O'Shaughnessy, Ann. N. H. ser. 5, vol. iv

p. 303 (1879).

Four additional specimens from Canelos and Pallatanga afford me
the opportunity of giving some further particulars about this remark-
able species. On each side of the occiput are some erect scales,

forming a flag-like border. These curious scales, which are not
conical, are present in both sexes, and appear characteristic of the
species, as they are not seen in L. iridescens nor, of course, in the
species of the genus with small cephalic shields.

The sexes are very distinct. The male is of much darker colora-
tion, as previously described, and has the whole gular region deep
black. It has also the tail covered with very large scales, and very
strongly compressed, almost resembling Basiliscus in this respect.
The female has the back light brown, with triangular bars of darker
pointing backwards. The sides below the lateral crest are dark
brown, sharply separated from the lighter hue of the back. The
tail is compressed at the root only, rounded afterwards. This spe-
cies would belong to the same section of Leiocephalus as L. hermi-
nieri, D. & B., which also has the ventral scales keeled. That
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species is unrepresented in the British Museum, as Bibron's suppo-

sition of its identity with L. carinatus appears to have been incorrect,

although very confidently expressed. The description indicates,

however, a cephalic scutellation totally different from the present

species, a very much higher crest, and other conspicuous points

of difference. The scales on the top of the muzzle in the present

species are quite large, only about 10 in number, and not keeled,

instead of the 30 very small keeled ones mentioned by Bibron.

23. Leiocephalus trachycephalus.

Leiocephalus trachycephalus, Dum. Cat. Meth. Rept.1851, p. 70;

Arch. Mus. viii. p. 539, pi. 23. fig. 1.

One specimen from Sarayacu, Ecuador. There are now numerous
specimens in the British Museum which I have recognized as of

this species ; the figure of the entire lizard, however, evidently a very

bad one, shows little resemblance to them.

24. HoPLOCERCXJS ANNULARIS, sp. u. (Plate XXV. fig. 2.)

Scales on snout convex, granular, similar and nearly uniform on

the other parts of the head, excepting the supraorbital spaces, where

they are larger and rounded or polygonal. The upper surface of

the' body is covered with a groundwork of small granular scales,

with tubercles in several complete longitudinal rows from the nape

to the root of the tail, more closely set along the median line of the

back ; series of tubercles also descend vertically on the sides. Scales

of the belly rather small, but regularly tessellated. Supralabials

nine. Infralabials ten. Limbs strongly tubercular. Tail longer

than head and body, cylindrical, and surrounded at regular and

rather close intervals throughout its entire length by complete rings

of projecting tubercles or spinous scales. A series of two or three

very large femoral pores on each thigh. Teeth trilobate.

Brown, with transverse dark bars on the back. An oblique yellow

black-bordered stripe in front of the fore limb. A large yellow spot

on the upperside of the thigh.
millinu

Total length 132

Length of head to ear-opening 16

Distance from tip of snout to fore limb 27

., . „ vent 59
Length of fore limb 24

„ third and fourth fingers .8
„ hind limb 40

„ fourth toe ) 4

A single specimen, evidently young, as shown by an external

groove indicating imperfect symphysis of the lower jaw, was ob-

tained from Canelos. It is a very interesting form, which, on

account of the total dissimilarity of its tail, might have been sepa-

rated generically from Hoplocercus spinosus. I can, however, detect

no other grounds for such separation ; and as 1 have lately found a
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precisely analogous case in the Agamidee, in which I felt loth to

create an artificial genus, I have acted in the same way in the pre-

sent instance. The Urotnastix princeps recently described by me
(P. Z. S. 1880, p. 445) has an abnormally flattened spinous tail of

extraordinary appearance, but somewhat like the tail of H. spinosus.

It consequently differs from the other species of Urotnastix with

long verticillated tails, in just the same way as H. spinosus differs

from the present species. In other respects these two species are

so similar that it is difficult to draw up a complete specific diagnosis

of the new one. There are, however, fewer labial shields ; and the

limbs are considerably longer, the hind ones reaching to the front of

the ear, while in H. spinosus they reach only to the shoulder.

25. Plica umbra. Gray.

One young specimen from Pallatanga.

26. Uranocentrum flaviceps, Guicheuot.

One adult and two young from Cauelos, and one adult from

Sarayacu in Ecuador. There is a locality of the same name
(Sarayacu) in Pern.

27. TJraniscodon umbra, Kaup.

A single specimen from Sarayacu, Ecuador.

EXPLANATION OF THE PLATES.

Plate XXII.

Fig. 1. Cercosaura {Vantodactylus) reticulata, p. 230.

1 a. ( ) , head above.

1 b. ( ) , dorsal scutes.

1 c. ( ) , ventral scutes.

2. Leposoma buckleyi, p. 233.

2 a. , half imdersurface.

2h. , scales of back.

3. Cercosaura {Prionodactylus) manicata, p. 231.

3 a. ( ) , under surface of fingers.

Plate XXIIL

fig. 1. Ecjileopus (Euspondyhis) guenfheri, entire, p. 235.

2. Goniodacfylus concinnatus, p. 237, entire.

3. buckleyi, p. 238, entire.

Plate XXIV.

Fig. 1. Anolis boidengeri, p. 242.

1 a. , head from above.

2. Enyalius mierolepis, p. 238.

Plate XXV.

Fig. 1. Enyalius pressiabilis, p. 240.

1 a. , scutellation of side.

2. Hoplocercus annularis, p. 244.
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5. Description of a new Species oiEnyalius in the Brussels

Museum. By G. A. Boulenger.

[Keceived January 19, 1881.]

(Plate XXVI.)

In a paper on the collection of Reptiles made in Ecuador, and

presented to the Brussels Museum by Consul Emile de A'^ille, I have

mentioned ^ a specimen of Enyalius, which I identified with E.

heterolepis, Bocouit, noticing, however, that the dorsal crest was

more elevated in my specimen than in the typical one. Having

reexamined the former, and compared it with examples of the two

beautiful species just described by Mr. O'Shaughnessy, viz. E. micro-

lepis and E. pi-cestabilis, I am now convinced that it belongs to a

distinct, hitherto undescribed species, which I have the pleasure of

naming

Enyalius oshaughnessyi, sp. u. (Plate XXVI.)

Head broad and rounded, once and two thirds as long as broad,

covered with subquadrangular strongly keeled scales, those on the

canthus rostralis and the superciliary border a good deal larger and

projecting. A small but distinct occipital plate. Loreal region

concave, with small, irregular, keeled scales. Temporal region with

small convex scales, above with a series of large conical ones ; a few

large conical scales near the tympanum. Labial shields 14, equal.

Scales of the back and sides of the body small, smooth and slightly

keeled, irregularly intermixed with larger but not conical ones. A
median dorsal crest of very large conical scales, beginning behind

the occiput, and gradually diminishing in height to the base of the

tail, where it becomes double and soon vanishes ; the highest of

these scales on the neck measure more than the vertical diameter

of the ear-opening. A single lateral series of conical scales on each

side of the back, beginning at a small distance behind the ear, and

extending to the sacral region. There are about 12 longitudinal

rows of scales between the dorsal crest and the lateral series, and 30

between the latter and the belly. Scales on the limbs strongly

keeled. Scales of gular region keeled ; those of the pectoral and

ventral regions as large as those upon the limbs, and strongly

keeled. A single femoral pore on each side. Tail compressed,

with verticillate, strongly keeled scales, the verticilli composed of

five or six rings of increasing size ; scales of the lower surface equal

and also strongly keeled.

Coloration (in the single male specimen). General colour dark

brown ; throat and some of the scales of the sides of the body

and tail and some of the limbs greenish ; a light rounded spot on

each side of the neck, behiad the ear ; gular fold black.

' Bull. Soc. Zool France, 1880, p. 43.
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Dimensions. millim.

Total length (the tip of the tail is broken off) ...... 310
From tip of snout to ear-opening 43

„ „ „ fore limb 53

„ „ ,, vent 135
Length of fore limb 72

,, „ third finger 17

„ „ fourth finger 19

,, „ hind limb 95

„ „ third toe 19

fourth toe 28»

This species is allied to E. heterolepis, E. microlepis, and E, pree-

stabilis, but differs from all three in the higher dorsal crest, from
E. heterolepis in the scales of the body, which are smaller (about

42 vertically in the present species, and 29 in E. heterolepis") and not

intermixed with conical ones, and in the absence of a second lateral

series of large scales; from E. microlepis in the larger, slightly or

not keeled dorsal scales ; from E. preestabilis in the shape of the

dorsal scales, and especially in the strongly keeled pectoral and
ventral ones.

EXPLANATION OP PLATE XXVI.

Fig. 1. Enyalius oshapghnessyi. 1 a, scutellation of the side of ditto.

Fig. 2. Scutellation of the side of E. microlepis.

6. Remarks upon the Habits of the Darter {Plotus an-

hinga). By A. D. Bartlett^ Superintendent of the

Society^s Gardens.

[Eeceived Jan. 6, 1881.]

At a meeting of this Society in 1869 (see P.Z.S. 1869, p. 142) I read

a paper upon the habits of the Hornbills, and called attention to the

fact that, from time to time, these birds cast up a substance that is

found upon examination to be the epithelial lining of the gizzard. I

now bring before the Society a notice of another instance of this re-

markable habit, in a very different group of birds. A Darter (^Plotus

anhingd), the bird I now speak of, was received on the 18th of July

1880, and since that time has appeared to be m perfect health, and
has fed regularly. It has thrown up the lining of its stomach on
three or four occasions during this period ; but unfortunately the

keeper, not being aware of the interest that would be attached to the

circumstance, and not knowing the nature of the substance, care-

lessly threw the castings away. I happened, however, to be present

when the last sac was thrown up, and secured it for examination,

and have handed it over to our Prosector, Mr. Forbes, for that pur-

pose.

This remarbable fact being now known to occur in two widely
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separate genera of birds, induces me to believe, that the habit may
exist in many other birds and have hitherto been unobserved. In

many cases the substance would sink to the bottom of the water,

where it would soon decompose ; and this may account for its not

having been previously noticed.

I feel particularly anxious to call the attention of persons keeping

Cormorants, and of those persons visiting the haunts of Cormorants,

to this habit, as it is highly probable that this bird does the same

thing.

7. Note on Mr. Bartlett's Communication on the Habits

of the Darter. By W. A. Forbes, B.A., Prosector to

the Society.

[Eeceived February 1, 1881.]

The specimen put into my hands by Mr. Bartlett is a somewhat

broken bag-like sac, which is undoubtedly the shed " epithelial " coat

of the gizzard of the Darter. Where the "epithelium" ' is thickest and

best developed, at the bottom of the gizzard, the walls have remained

intact; but above, where it thins off towards the pyloric and oesophageal

openings, they have become broken, so that the sac is widely open

here. A small patch of the characteristic hairs (c/". Garrod, P. Z. S.

1876, p. 343, pi. xxviii. fig. 2) of the pyloric part of the gizzard

has come away with the epithelium ; these alone would suffice to

indicate the bird whence it was derived. The hard epithelium does

not extend above the limits of the gizzard : hence none of the mucous

coverings of the proventricular gland or oesophagus has been preserved

in the ejected specimen. The outer surface of the cast epithelium is

smooth and velvety, and exactly similar in appearance to epithelium

that has been peeled off the muscular walls of the gizzard artificially.

A microscopical examination of a part of the cast epithelium shows

that it is quite identical in structure with that of the unshed epithelium

of the stomach.

I may add that in the stomach of a lately dead example of the

species—though not that of the individual which "moulted" its

stomach, which is still (February 1) alive and in good health—there

is some appearance of a similar " moult " being about to take place,

the epithelial layer being easily detached from the subjacent ones,

whilst beneath it there is apparently a new, though still very thin,

coat of epithelium in course of formation. This appearance is con-

firmed by sections of the epithelium.

' I use this term in the same sense as many previous writers have done, as a

convenient term for the object in question, without committing myself to any

opinion as to its true nature.—W. A. F.
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8. Note on the Breeding of the Otter.

By Alfred Heneage Cocks^ F.Z.S.

[Received January 17, 1881.]

A pair of Otters ia my possession have lately bred ; and as the
details differ somewhat from those in the case of the breedhig of this

species in the gardens of this Society, as recorded in the 'Pro-
ceedings' for 1847, I venture to give the following particulars.

The female was sent to me in March 1873, from North Wales, as a

cub of about 2| lb. weight, with the permanent incisor teeth just

cut. From about the time she was full-grown she came in season
nearly every month ; but I never possessed an adult male until

October 1879, when I obtained one in Hamburg. Owing to the
female animal's extreme jealousy, I was not able to let them run
together until they had been duly introduced to each other through
the bars of adjoining cages for some weeks. The male soon after-

wards became very ill with an abscess at the root of one of his lower
praemolar teeth, the result apparently of some old injury ; and
although the female occasionally came in season, he took no notice

of her advances, until early on the morning of July 17th, when they
paired in the water, the female loudly chattering or whistling in a
peculiar way all the while. They remained thus for about an hour

;

and the sides of the tank being perpendicular, they were of necessity

swimming the whole time. Nothing further was noticed until the

morning of August 12, when they again paired in the water. They
remained together on this occasion for an hour and a half (about
6.30 to 8. A.M.).

On October 2, the female being evidently heavy with young, I

separated the animals ; and (about 5.45) in the afternoon of the 12th
I heard young ones squeaking ; in all probability they had not been
born more than an hour or two when I discovered them. Reckoning
from August 12th (the date of the second pairing), the gestation was
therefore 61 days. We constantly heard the cubs squealing; but

nothing was seen of them until the 25th, when I looked at them,
and found them to be two in number, measuring about 8 inches in

length, including the tails, which were about 2 inches, or perhaps

rather more, in length, and which were held curved tight round on

the abdomen, as in a foetus. They were completely covered with a

fine silky coat, very different from the somewhat rough "puppy-
coat" they afterwards assume. They were still blind, with the eyes

very prominent. Within two hours after I had looked at them the

mother removed them to the other bed-box. From this time they

were frequently shifted by the mother from one box to the other,

often daily, the longest stay in one box being from October 28th to

November 15th.

On November 1 7, while I was in the act of putting clean straw into

the unoccupied bed-box, the Otter came out of the other box with one

of the cubs in her mouth, and, swimming with it across the tank, came
right up to the box I was filling, as if totally unconscious of my
Proc.Zool.Soc— 1881, No. XVII. 17



250 MR. A. H. COCKS ON THE BREEDING OF THE OTTER. [Feb. 1,

presence. On finding that the bed was not ready, she swam back

with the cub across the tank ; and although I left the cage as

quickly as possible, she made altogetlier about six journeys across

the tank (which is between 13 and 14 feet long), holding the cub

by the neck in her mouth, and carrying it most of the way under

water. I could not be sure about its eyes, but believe it to have

been still blind. It appeared to be about 15 inches long, or possibly

hardly so much. On the 29th the cubs were about 1 foot long in

head and body, with tails 6 inches long, "Weight probably about

2 lb. Eyes open.

On the night of December 5, one of the cubs first showed itself,

lying with its head hanging out of the box. On the 9th the cubs

first came out of their own accord, and went into the water several

times (both accidentally and purposely it was supposed) ; the tank

being nearly brimfull, they were able to get out without assistance.

On the 10th I first saw the mother carry fish into the box to try

to tempt the cubs to eat. In the afternoon of the same day, the

cubs were anxious to come out of the box ; but the mother, hearing

the gardeners at work close by, would not allow them. Presently

one of the cubs having become very refractory, the old Otter seized it

by the side of the neck, carried it to the tank, and gave it a thorough

ducking, and thence straight back to bed, where, after another short

demonstration of independence, it subsided. On the 12th one of the

cubs when out, being frightened at an accidental noise, plunged

without hesitation into the tank, and swam across nearly all the

way under water.

On the morning of the 13th, on my feeding the old Otter while

the cubs were out with her, she took two small roach to them, and

tried to make them eat, taking first one fish, then the other, then

both together in her mouth, and moving them about close in front

of the cubs to attract their attention, at the same time uttering a

peculiar whine or growl, or something between the two, which

sounded ferocious. This she has continued to do every day since up

to date of writing (January 15) ; and one cannot help thinking that

her idea of teaching the cubs to eat is to encourage their natural

rapacity by pretending she does not want them to have the food.

On this first occasion, though they occasionally gnawed at the fish,

they appeared to get nothing ofi'.

On the 28th, I turned out the cubs to exhibit ; they had now

become shy, and bit fiercely.

On the 31st, about 11.15 p.m, I found the cubs out, and calling,

as if hungry ; so I gave them in a supply of food, which they appeared

to appreciate. They have continued since that date to expect some

food the last thing each night, in addition, since the 5th instant, to a

meal about 6 p.m. ; and about the same date they began to eat a little

the first thing in the morning ; but they, now lie up all through the

day, and the mother, when fed at other times than those specified,

makes no attempt to induce them to eat.
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9. On the Land Shells of the Island of Socotra collected by-

Prof. Bayley Balfour. By Lieut-Colonel H. H. Godwin-

Austen, F.R.S., F.Z.S., &c. Part I. Cyclostomacese.

[Eeceived January 18, 1881.]

(Plates XXVIL, XXVIIL)

For the recent exploration of the Island of Socotra we are very

greatly indebted to Mr. Sclater, who from the first so strongly

advocated the examination of its flora and fauna. This work has

been most ably carried out by Prof. Bayley Balfour, who volunteered

his services, and who, after a necessarily short stay there of only six

weeks in the cold season of 1880, brought away with him a fine

store of specimens. The present paper is based on a study of the

land- and freshwater Mollusca thus obtained.

It is proposed to bring out this list in two parts, instead of waiting

until the whole collection has been examined and compared. The
first contribution, now submitted, comprises the Cyclostomaceae. As
a whole, they are, as might have been expected, African and Arabian

in character, the connexion being certainly, as regards the oper-

culated forms, more Arabian than African. The collection contains

a number of very distinct, fine and interesting forms, of which some
were already known, bat many are new and considerably extend the

list of Socotran species. The large area of limestone formation on

the island is especially favourable to the existence of these creatures,

while island-conditions have, as usual, modified and increased the

species of some genera. I hope to be able to show to what extent

the species are alUed to the adjacent continental forms—always so

interesting a point as regards island faunas. The Helicidse number
about twenty species, the operculated species ten, while there are

some eight freshwater, or a total of about forty. It is remarkable

to note that there is not a single true Helix represented in the

collection: one specimen I did at first think was nHeliv ; but it is in

in a very imperfect state, and on further examination appears to

belong to the Buliminse.

Species of Buliminas are the most numerous among the Helicidae,

the greater numbers being allied to Mr. G. Nevill's subgenus AcAa-

tinelloides, which is closely allied to a group which extends through

Arabia and Persia to N.W. India.

Of the genus Otopoma, represented in Socotra by six species, there

is found in the neighbouring island of Abd-el-Gonry O. mod^stum,

Petit, which is not in the collection and appears to be peculiar to

that island, as also Cyclostoma gratuin, a genua not represented

in the collection.

It is interesting to note how restricted Otopoma is to Arabia and

the islands off the east coast of Africa. The only exceptions are :

—

O. albicans, Sow., in the British Museum, given as from the island of
17*
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Hainan, China, according to Benson^ but which possesses all the

characteristics of the Socotran shells, and must be, I consider, wrongly

labelled ; there is also one recorded from the continental shore of

Mogadoxa, viz. O. guillani ; and we have an outlier in one species on

the other side of the Arabian Sea in peninsular India, O. hinduorum,

recorded from Kattiawar and named by Mr. W. T. Blanford.

Again, in Cyclotopsis, a genus belonging to the Cyclostomidae, but

with a multispiral operculum, we find the connexion of Socotra not

with Africa but with peninsular India on the one side, where it is

represented by C semistriatus, and in the far south-east, in the

Seychelles, by another species : this has been already pointed out by

Mr. W. T. Blanford in a paper (Ann. & Mag. Nat. Hist. 1864)
" On the Classification of the Cyclostomacese of Eastern Asia," and

more recently (in the same publication, 18/6) "On the African

Element in the Fauna of India."

Lithidion, again, follows a very similar distribution, with the ex-

ception of India, all the species being East-African island forms,

though not extending southward beyond Madagascar. On the north

it is found in Arabia, but has not, I believe, been recorded from the

African coast, which, however, has been little explored.

Tropidophora is a purely Madagascar genus, where it has reached

its maximum of development and beauty in some magnificent shells ;

and it occurs in most of the East-African islands, viz. Mauritius and

Rodriguez,— in the first represented by the very rare T. barclayana,

and in the second by T. articulata. Tropidophora we now find

spreading as far north as Socotra ; but this genus has never been

found in India.

Judging from the land-molluscan fauna of Socotra, there is strong

evidence that the island was once directly connected with Madagascar

to the south. We know the great antiquity of that island ; and it is

not unreasonable to suppose that in Socotra, the Seychelles, Mada-
gascar and Rodriguez we have the remnants of a very ancient

more advanced coast-line on this western side of the Indian Ocean,

which line of elevation was probably continuous through Arabia

towards the north. With an equally advanced coast on the Indian

side, the Arabian Sea would, under these conditions, have formed

either a great delta, or narrow arm of the sea into which the line of

the Indus and Euphrates drained. Such conditions would have

admitted of the extension of species from one side to the other,

which the later and more extensive depression of the area, as shown
in Scinde, afterwards more completely shut off.

Otopoma naticoides. (Plate XXVII. figs. 1, 1 a.)

Cyclostoma naticoides, Recluz, Rev. Zool. 1843, p. 3.

Shell globosely turbinate, very solid ; sculpture well marked
transverse irregular lines of growth crossed by distant indistinct

spiral sulcation. Colour white, fine orange within the aperture.

Spire rather bigh, the extreme apex generally decollate. Whorls

' Sowerby in his original description gives no locality.
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5, well rounded. Aperture obliquely and broadly ovate, angular

above, suboblique. Peristome thick and solid, particularly on the

columellar margin, where it spreads out and completely conceals the

umbilicus ; this is a greater development and exaggeration of the

angulate notch which is to be seen in the next two species from
this island. Operculum situated well within the aperture, flatly

concave in front, shelly, smooth, of about 3| whorls, nucleus sub-
central.

Size of largest specimen—major diara. 59'5, minor diam. 5*1, alt.

axis 315 millims. Largest size given by Pfeiffer—major diam. 4 TO,
minor diam. 34*0, aperture 19x16 millims.

Example figured

—

major diam. 2'15. minor diam. 1*7, alt. axis 1 '35 inch.

,, „ 54, „ „ 42-5, „ 34-0 millims.

Small var.

—

major diam. 38, ,, „ 30"7, „ 18*5 „

„ „ 1*32, „ „ 1*0, „ 0*53 inch.

Animal not yet examined.
[" Very common on the limestone plains from more than one

locality."" (I. B. B.)]

0. guillani, Petit, is a small form, diameter 26 millims., very

similar in the expansion of the columella-notch over the umbilicus,

from Mogadoxa on the N.E. coast of Africa, 250 leagues distant

from Socotra.

Otopoma balfouri, n. sp. (Plate XXVII. figs. 2, 2 a.)

Shell globosely turbinate, solid, verj' openly umbilicated, ribbed

regularly and spirally throughout ; but the ribbing does not extend
within the umbilicus ; colour white ; spire pyramidal, decollate

usually for 1^ whorl; suture well impressed; whorls 4, well

rounded ; aperture subvertical, ovoid, angular above
;

peristome

continuous, solid, and reflected slightly on the outer margin, less

solid on the columellar side, which presents a slight dentation with

angularity just below the upper inner margin, well rounded below.

Size :—

Major diam. 55*0, minor diam. 400, alt. axis. 22-0 millims.

,, „ 2-16, ,, „ r58, „ 0-87 inches.

Dwarf var.

major diam. 32-8, „ „ 26"5, „ 14 millims.

[" Common on the land towards the east end of the island : this por-

tion is elevated over 700 feet and is of limestone." (I. B. B.)]

This species is very close to 0. auriculare, Gray, of which the

habitat is unknown, but the columellar margin is more expanded

and the ribbing is coarser and more distant than in O. balfouri.

Cyclostoma albicans, Sow , apud Gray, Zool. Beechey's Voy.

pi. xsxviii. fig. 30, p. 146, is said to inhabit some of the islands of

the Southern Pacific, which I do not believe is correct. The descrip-

tion agrees with this shell ; but no dimensions are given, and the
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inferior figure represents a shell with a high spire, not nearly glo-

bular : it is certainly not to be identified with Sowerby's figure in

the Thes. Conch, pi. xxvi.

Otopoma complanatum, n. sp. (Plate XXVII. figs. 3, 3 a.)

Shell turbinate, openly umbilicated, fine spiral ribbing crossed

by transverse finer ribbing, smooth on base ; colour white ; spire

pyramidal, 1| whorl at the apex smooth; suture impressed;
whorls 5, sides well rounded ; aperture ovate, suboblique, angular

above
;
peristome continuous, thickened and scarcely reflected on

the outer margin, which is well rounded ; columellar margin oblique

to axis, thin, with a well-marked submedian angulation near the

umbihcus, but with no tendency to an expansion in that direction.

Size :

—

Major diam. 36*8, minor diam. 29*5, alt. axis 16*8 millims.

[" Very common on the limestone plains from more than one
locality, and common on the land towards the east end of the island

;

all the land in this region is elevated over 700 feet and is of lime-

stone." (I. B. B.)]

Somewhat like Cyclostoma albicmis, Sow. Thes. Conch, p. 118,

pi. xxvi. figs. 1 10-112, in form of the aperture and its smooth surface.

Otopoma clathratulum, var. socotrana. (Plate XXVII.
figs. 4, 4 a.)

Shell very globosely turbinate, closely umbilicated, spiral ribbing

on the apical whorls crossed by transverse striation, becoming
smoother on the body-whorl, which only shows the latter; colour

white, also pale purple, stronger on the apex ; bordering the suture

in one specimen numerous pale purple bands of colour occur, show-
ing darkish above the periphery (fig. 4 a) ; spire pyramidal, suture

impressed ; whorls 4, well rounded ; aperture subvertical, oval,

angulate above ; peristome continuous, almost separated from the

penultimate whorl, not reflected, thickened on the outer margin

;

columellar margin suboblique, nearly straight, with only a very
slight tendency to angulation. Operculum shelly, situated close to the

peristome, paucispiral, of three whorls rapidly increasing, nucleus

.subcentral, flat in front.

Size :

—

Major diam. 28'5, minor diam. 22'6, alt. axis 13*5 millims.

1-22, „ „ 0-88, „ 0-55 inch.

[" Very common everywhere." (I. B. B.)].

This species is very closely allied to 0. clathratulum, Recluz, figured

in Conch, Icon. pi. xviii. fig. 116b ; but in none of the Socotran shells

do we find the columellar margin expanded, as seen in Mr. Sowerby's
drawing ; and I have examined the specimens in the British Museum :

fig. 116 a is that of a well banded specimen, but is much over-

coloured. Both Arabia and Socotra are given as the habitat of this

species ; but there is some doubt as to which locality the above speci-

mens are to be assigned to, as they are stuck upon the same tablet.
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Otopoma clathratulum, var. minor.

Sliell closely umbilicated, very globosely turbinate, solid, polished,

sculpture regular spiral ribbing, crossed by fine transverse irregular

costulation ; colour white, one specimen dark grey on the apex ;

spire conoid, apex blunt, and smooth for Ig whorl ; whorls 4| ;

aperture ovate
;
peristome simple, strong, and attached close to the

penultimate whorl. Operculum situated close to the peristome, very

thick and shelly, the subcentral nucleus slightly sunken below the

outer whorl ; dark grey in central portion.

Size :

—

Major diani. 0*54, minor diam. 0-40, alt. axis 0*40 inch.

„ ,, 18-0 „ „ 15-3, „ „ 16-6 millims.

["On plain near GuUonsir village, very common." (I. B. B.) The
greater number, however, are marked " very common, from the plain

in vicinity of Kadhab."]
This shell is very similar to the last, but only about half the size

;

and the difference in the position of the peristome with respect to

the penultimale whorl is very marked and constant.

Otopoma conicum, n. sp. (Plate XXVIII. fig. 1.)

Shell conoid, closely umbilicated, solid ; sculpture fine, regularly

disposed spiral ribbing crossed by fine costulation, continued to well

within the umbilical region ; colour white ; spire conic, sides rather

flat, apex subacute ; suture rather shallow ; whorls 5, the last well

rounded, slightly descending, aperture circular, suboblique ;
peri-

stome very thin; columellar margin simple, not reflected. Operculum

shelly, solid, paucispiral, of 3 whorls, smooth subcentral nucleus

depressed, concave behind.

Size :—

Major diam. 0-24, minor diam. 0-20, alt. axis 0'32 inch.

„ „ ll'O, „ „ 10-0, „ „ 7-0 miUims.

[" From the plain about GoUonsir village." (I. B. B.)]

Otopoma turbinatum, n. sp. (Plate XXVIII. fig. 2.)

Shell turbinate, umbilicated ; sculpture regular, fine, equally

distributed, spiral ribbing smooth on the last whorl near umbilicus

;

apex smooth ; colour white ; spire pyramidal, suture impressed ;

whorls 4 1, well rounded ; aperture nearly circular, slightly angular

above ;
peristome thin, much curved on the columellar margin.

Operculum not obtained.

Size :

—

Major diam. 88, minor diam., 7-9, alt. axis 5-0 millims.

„ 0-35, „ „ 0-33. „ „ 0-23 inch.

[" On stems of Dracccna cinmbari, Balf. fil., at 20(t0 feet eleva-

tion, on limestone." (I. B. B.).] Only three specimens were

obtained.

TROPiDoriioiiA socotrana, n. sp. (Plate XXVIII. fig. 3.)

Shell trochiform, umbilicated, rather solid; sculpture three strong
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longitudinal ribs on the periphery, with a fine intermediate one, and

two above near the suture, crossed by strong lateral close ribbing or

lines of growth ; similiar longitudinal sulcation on the base, smooth

on the apex ; colour white, ruddy within the aperture ; spire pyra-

midal, sides flat ; suture shallow ; whorls 5^, convex, the last

slightly descending near the aperture ; this is circular and oblique ;

peristome rather thin.

Operculum subtestaceous, paucispiral. rapidly increasing, nu-

cleus subcentral (fig. 3 b).

Size :

—

Major diam. 10*0, minor diam. 9'2, alt. axis 64, total alt. 9*0 millims.

„ 0-39, „ „ 0-36, „ 0-25, „ „ 024, inch.

["From stems of Draccena cinnabari, Balf. fil on

limestone, at an altitude of over 2000 ft," (B. B.)] Fifteen speci-

mens were found.

Two specimens are somewhat larger, and, being older, have flatter

sides to the spire, and a blunter apex. They measure respectively :

—

1. Major diam. 120, minor diam. 10*8.

0-47, „ „ 0-43.

2. „ „ II'O, ,, „ 9*5, alt. axis 6"0 millims.

Tropidophora balfouri, n. sp. (Plate XXVIII. fig. 4.)

Shell elongately pyram idal, umbilicated, keeled, solid ; first two

apical whorls smooth, rest of shell ribbed spirally and on the

base ; seven ribs on each whorl, crossed by well-developed transverse

ribbing ; colour marbly white, ruddy brown or orange within ; spire

pyramidal acuminate, sides flat ; suture shallow ; whorls 6, sides

convex, the last descending very slightly near the peristome

;

aperture broadly ovate ;
peristome rather thin, continuous.

Size :

—

Major diam. 7'5, minordiam.7'0, alt. axis 6*3, total height 8*7millims.

[" On the limestone ridge to the S.W. of Gollonsir valley, only on

the top of the ridge and facing the south." (I. B. B.)]

LiTHiDiON MARMOROSUM, u. sp. (Plate XXVIII. fig. 6.)

Shell discoid, very solid, widely and openly umbilicated, sharply

keeled ; sculpture, strongly ribbed longitudinally with 5 sulcations

below and 4 above the peripheral sulcation, crossed by very fine

lateral regular striation ; colour marbly white ; spire flatly depressed,

apex papillate, polished ; suture shallow ; whorls .5, eccentrically

wound at the apex, the axis there not being perpendicular to the

planes of the last whorl (figs. 6 b and 6 c) ; aperture circular, oblique
;

peristome reflected, strongly developed on the columellar margin.

Operculum shelly, concentric, of 3 whorls ; the margin reflected,

forming a raised spiral rib.

Size. Major diam. lOv, minor diam. 9*2, alt. axis. 32 millims.

Animal pale ash-grey ; tentacles black ; foot divided longitudi-

nally ;
proboscis long, bilobed.
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['* Very common everywhere on the ground." (I. B. B.)]

This species is nearest to L. sulcatum. Gray, or more correctly Cy-

clostoma (Lithidion) lithidion, Sowerby, Mr. Gray having adopted
the specific name for his new genus ; but this last shell is not so

openly umbilioated. It is also very similar in form and coloration to

L. niveum, Pfr., from Madagascar, but differs much in the aperture

and sculpture, L. niveum being very smooth. L. depressum, Pfr.

(the habitat of which is unknown), is also close ; but the spire is quite

flat. L. souleyetianum. Petit, from the island of Abd-el-Goury
near Socotra, does not appear to be found in Socotra ; it is much
higher in the spire and altogether different in form. L. desciseens,

Pfr. (from Miis. Cuming), is given as from Socotra, but is not in this

collection. An examination of the species of Lithidion represented

in the British Museum shows that the peculiarly irregularly wound
apex is a generic character common to all.

Cyclotopsis ornatus, n. sp. (Plate XXVIII. fig. 5.)

Shell openly umbilicated, depressedly conoid, thin ; sculpture,

spiral sulcation, every other rib being more strongly developed, crossed

transversely by fine costulation ; colour pale sienna with a pale ochre

band on the periphery and with zigzag markings of the same colour

on the second whorl, this coloration only seen well on young shells;

spire somewhat low, apex smooth ; whorls 4, well rounded, the

last very slightly descending ; aperture circular, oblique ; peristome

thin, scarcely reflected on the inner margin.

Operculum shelly, concentric, of 4 whorls; the margin well re-

flected outwards, its edge forming a continuous raised smooth spiral

rib.

Size :

—

Major diam. 8*2, minor diam. Q'S, alt. axis, 3'8 millim.

„ „ -33, „ „ 0*27, „ „ -14 inch.

[" From under granite boulders, hills above Adona, over 2000 ft.,

and on stem of Draecena cinnabari, Balf. fil., on limestones at same
elevation." (I. B. B.)]

This is a most interesting form, connecting the fauna of these

islands with India. It has a representative also in one species at

the Seychelles.

EXPLANATION OP THE PLATES.

Plate XXVII.

Fig. ], la. Otopoma naticoidcs, E^cluz, nat. size, p. 252.

1 b. , operculum of ditto.

2, 2 a. , balfoicri, n. sp., p. 253.

3, 3 a. , complanatum, n. sp., p. 254.

4, 4 a. , clathratulum, Recliiz, var. socotrana, p. 254.

Plate XXVIIL
Fig. 1, la. Otopoma conicum, n. sp., p. 255.

1 b. Operculum of same.
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Fig. 2. Otopoma turhinatum, n. sp., p. 256.

3, 3 a. Tropidopliora socotrana, n. sp., p. 255.

3 b. Operculum of same.

4. Tropiclophora halfouri, n. sp., p. 256.

5. Cychtof&ia ornatus, n. sp„ p 257.

5 a. Operculum of ditto.

6, 6 a. Lithidion marmorosum, n. sp., p. 255.

6 6, 6 c. Apex of ditto, much enlarged.

February 15, 1881.

Prof. Flower, LL.D., F.E.S., President, in the Chair.

The Secretary read the following report on the additions to the

Society's Menagerie during the month of January 1831 :

—

The total number of registered additions to the Society's Mena-

gerie during the month of January was 46, of which 30 were by

presentation, 1 by birth, 12 by purchase, and 3 were received on

deposit. The total number of departures during the same period,

by death and removals, was 163.

The most remarkable additions during the month of January were

as follows :

—

1. A White-nosed Saki (Pithecia albinasa), purchased January

11th, and apparently likely to do well. So far as I can make
out, the typical example of this species in the Paris Museum has

hitherto remained unique in Europe ; so that we are fortunate in ob-

taining an example of so rare a species.

The animal, of which I exhibit a sketch by Mr. Smit (PI. XXIX.),

is uniformly, but rather sparingly, covered with black hairs. The
nose is broadly naked and of a bright fleshy red, but shows a few white

hairs between the nostrils, which are sufficient to justify its scientific

name. The long hairs on the head fall on both sides of the head

and over the front. The length of the body is about 15 inches, of

the tail 18 inches. The latter organ, although clothed with elon-

gated hairs, appears to be slightly prehensile. The specimen is of

the female sex, apparently not fully adult.

The following references belong to this species :

—

Pithecia albinasa. (Plate XXIX.)

Pithecia albinasa, Is. Geoffroy Saint-Hilaire et Deville, Compt.

Rend, xxvii. p, 498 (1848) ; Geoffroy St.-Hilaire, Arch, du Mus.

t. V. p. 559; Gervais, Exped. de Castlenau, Mamm. p. 16, t. ii.

fig. 2.

Chiropotes albinasa, Gray, Cat. of Monkeys in B. M. p. 61

(1870).

2. An American Monkey of the genus Callithrix, probably refer-

able to C. brunnea, Wagner (ex Natt. MS.), but not very easily

determinable while alive. This specimen was purchased along with
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the preceding and a Douroucouli {Nyctipithecus trivirgatus ?), all

three probably from some district of the Upper Amazons.

This is the first example of any species of the genus Callithrix

which we have yet received alive.

3. An example of a mammal of the genus Tupaia, obtained by

purchase 11th January. The only form of this peculiar genus

of Insectivora yet received was an example of Tupaia peguana,

received in 1875 (see P. Z. S. 18/5, p. 156.)

Mr. Sclater exhibited examples of the eggs of :

—

1. OpISTHOCOMUS CRISTatus.

Six specimens, belonging to Canon Tristram's collection, which

had been obtained by a correspondent of Herr Nehrkorn of Riddags-

hausen, Brunswick, at Obidos on the Amazons.

These eggs agreed in form and colour with the description of the

egg of this singular bird given by Des Murs in his ' Oologie

Ornithologique ' (p. 108), and were certainly essentially Ralline in

general characters.

2. COTURNIX DELEGORGII.

A very beautifully marked egg, supposed to belong to this bird,

had been sent for exhibition by Dr. Hartlaub. It had been obtained

by Dr. Emin Bey, at Elemd, in Equatorial Africa, where the species

is said to be very common on the western shores of Lake Albert

Nyauza {cf. Petermaun, Mitth. 1881, p. 8).

Mr. Howard Saunders exhibited, on behalf of Capt. E. A. Butler,

Her Majesty's 83rd Regiment, some eggs of Dromas ardeola obtained

on an island near Bushire, Persian Gulf. Mr. Saunders observed

that this aberrant bird, which had generally been placed amongst

the Plovers, laid pure white eggs placed in deep burrows in the sandy

soil. {Cf. ' Stray Feathers,' 1879, pp. 381-384.)

The Rev. O. P. Cambridge, C.M.Z.S., exhibited and made re-

marks on a Hymenopterous parasite met with on certain Spiders in

Dorsetshire, Linyphia obscura, Blackw. (5 ), and Linyphia zebrina,

Menge ( d )• The larvae were apodous and adhered to the abdomen

of the Spider, and when full-grown were as large as the whole ab-

domen. The Spiders, although so burdened, seemed to lose none of

their usual activity. The larvae had changed to the pupa state

about three days after their capture, and, in ten days or so more, to

the perfect insect.

Dr. Capron, of Shere, near Guildford, has determined the parasite

to be Acrodactyla degener, Haliday (Ann. N. H. ser. 1. vol. ii. p. 1 17

(1839).
Very similar larvae have been observed on the abdomen of The-
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ridion simile, C. L. Koch, and several other small Spiders of the

same or nearly allied genera.

It was very possible that there might be more than one species

of parasite among the larvae, and an interesting point thus remained
to be worked out by students of Hymenopterous parasites.

Mr. E. W. H. Holdsworth, F.Z.S., exhibited a specimen of

White's Thrush, Turdus varius, Pall., which had been killed near

Ashburton, Devon, during the severe cold weather in January last.

This bird was one of a flock of four or five of apparently the same
species, and was stated to be the ninth recorded example of this

eastern Thrush obtained in England since 1828.

The following papers were read :

—

1. On the Coleopterous Insects belonging to the family

Hispidce collected by Mr, Buckley in Ecuador. By
Chas. O. Waterhouse. (Commuuicated by Dr. A.

GtJNTHER, F.R.S., F.Z.S., &c.)

[Received January 27, 1881.]

(Plate XXX.)

The object of the present paper is to give an account of the His-

pidse collected by Mr. Buckley in Ecuador. The number of species

hitherto recorded as inhabiting that country is only seventeen ; of

these Mr. Buckley found fifteen, as well as nineteen new species,

making a total of thirty-six species.

The following are the descriptions of the new species, which
appear to have all been collected at Sarayacu, with the exception of

Cephalolia lata, which is from the Balzar Mountains, and Cephalo-

donta lycoides, which is from Chiguinda.

All the specimens are in the British Museum, the fine series col-

lected by Mr. Buckley having been presented to the Trustees by
Messrs. Godman & Salvin.

The two species to which an asterisk is prefixed were not met
with by Mr. Buckley.

1. Prosopodonta scutellaris, n. sp. (Plate XXX. fig. 19.)

P. nigra, opaca ; thorace ante medium oblique angustato, sat crebre

punctata, elytrisferrugineis , fortiter puncfato-stiiatis, interstitiis

secundo quartoque pauIo elevatis nitidis. Long. 6 lin.

Head dull, smooth, with a small frontal fovea. Thorax one fifth

broader than long, dull, convex, impressed at the base before the

scutellum, subparallel at the sides till near the front, where it is then

arcuately narrowed to the head ; very strongly and irregularly punc-

tured, the punctures rather close at the base, more separated ante-
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riorly. Scutellum shining, pitchy. Elytra dull brick-red, very con-

vex ; each elytron with ten lines of very strong, rather close punc-
tures, besides the short scutellar Hne ; the second interstice rather

broader than the others, distinctly raised and shining ; the fourth

costa is also raised, but in a much less degree.

This species is most nearly allied to P. costata, Waterh. (Cist.

Ent. ii. 1879, p. 428), but is more opaque and has the second and
fourth interstices only of the elytra raised.

*2. Demotispa elegans, Baly, Ent. Mo. Mag. 1875, xii. p. 75.

Hah. Ecuador.

Mr. Buckley did not meet with this species.

3. Cephalolia princeps, Baly, Cat. Brit. Mus. p. 45.

4. Cephalolia coRALLiNA, Efichs., Wiegm. Arch. 1847, i.

p. 151.

5. Cephalolia affinis, Baly, Cat. Brit. Mus. p. 44.

6. Cephalolia flavipennis, Baly, Trans. Ent. Soc. 1869,

p. 373.

7. Cephalolia degandei, Baly, Cat. Brit. Mus. p. 57.

8. Cephalolia alternans, n. sp. (Plate XXX. fig. 5.)

C elongata, nitida, flava ; fronte, thorace macula antica, elytrisque

fasciis duahus latis nigris. Long. 4 lin.

This species is very close to G. degandei, Baly, but is altogether a

little more elongate and of a much deeper yellow. The antennae

are a little longer; the 5th and 6th joints are evidently longer than

those in C. degandei ; deep yellow, with the five apical joints very

pale yellow.

The thorax has a black trapezoidal spot in the middle of the front

margin ; the middle is smooth ; but towards the sides are some rather

strong punctures, which are placed not very close together.

9. Cephalolia pulchella, Baly, Cat. Brit. Mus. p. 56.

The type specimen of this species from Nauta has the black on the

thorax confined to the middle of the anterior margin, whilst the

specimens obtained by Mr. Buckley have the thorax black, with the

hind margin only yellow. In other respects the specimens do not

differ materially.

10. Cephalolia ornata, n. sp. (Plate XXX. fig. 6.)

C. nigra, nitida ; thorace angustissime Jlavo-marginato, elytris

flavis, macula laterali apiceque nigris. Long. 2i lin.

Thorax rather narrower than the elytra, and about a quarter

broader than long, very gently convex, parallel at the sides ; mode-
rately thickly and somewhat strongly punctured at the sides, smooth

on the disk ; the anterior angles gently rounded off and obtuse ; the

lateral margins narrowly reflexed ; the posterior angles a little less
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than right angles. Elytra moderately long, parallel, very distinctly

striate-punctate, slightly impressed at the sides below the shoulders

;

the suture near the base is dusky ; the apical fifth is black ; and there

is a small elongate black spot on the side rather before the middle.

11. Cephalolia grayi, Baly, Cat. Brit. Mus. p. 51.

12. Cephalolia laticollis, Baly, Trans. Ent. Soc. 1869,

p. 368.

13. Cephalolia l^eta, n. sp. (Plate XXX. fig. 9.)

C. ehngata, angusta, ochracea, nitida ; antennis, thoracis linea

mediana, seutello, elytrorumque margine et apice nigris. Long.

3^ lin.

Antennae rather short, the third joint scarcely longer than the

second. Head with a well-marked fovea on the vertex, continued

anteriorly by a fine channel. Thorax convex, sloping down at the

sides, a little broader than long, nearly parallel posteriorly, very

slightly narrowed in front, smooth on the disk, with a few distinct

punctures at the sides ; the anterior angles obtuse and not at all

prominent ; the sides very finely margined ; the posterior angles

right angles ; the base broadly lobed in the middle. Elytra not

much broader than the thorax, parallel, convex, the lines of punc-

tures well marked ; the apical quarter and the lateral margin black ;

the black on the margin extends a little on the shoulder, and about

the middle has a quadrangular projection, which extends to about

the third dorsal stria.

Variety. "With the median black stripe of the thorax almost

wanting.

Hab. Balzar Mountains.

This species somewhat resembles C. succincta, Guerin, but has

the thorax narrower in front and more convex, &c.

14. Cephalolia antennata, n. sp. (Plate XXX. fig. 7.)

C. rufo-ochracea ; antennarum basi, thoracis linea mediana, elytro-

rum sutura apiceque nigris, corpore suhtus plus minusve nigra.

Long. 3 lin.

Antennae moderately long, the third joint nearly twice as long as

the second ; black, with the four apical joints yellow. Head with a

brown band on the vertex ; eyes large and prominent. Thorax very

little wider than the head including the eyes, very little broader than

long, convex, parallel, closely and very strongly punctured, the sur-

face uneven, with a slight oblique impression on each side of the disk

behind ; anterior angles not at all prominent, obtuse ; the sides

straight, finely margined. Scutellum blackish. Elytra nearly twice

as broad as the thorax, a little wider near the apex than at the base,

with a distinct impression in the middle of the base of each ; the

lateral margins distinctly reflexed ; very strongly and closely punc-

tate-striate, the interstices very narrow and convex; deep reddish

yellow, the suture and the apex broadly black, the shoulders dusky.
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The head, the middle of the sterna and the middle of the hase of

the abdomen are reddish yellow. The legs are yellow, with the base

of the tibiae dusky.

15. Cephalolia FELIX, n. sp. (Plate XXX. fig. 8.)

C. elongata, angusta, flavo-rufa, nitida; antennis nigris, apice

flavis, elytris sutura apicein versus marginibusque nigris, corpore

subtus pedibusque rufo-flavis.

Long. 1% lin.

Antennae moderately long, the three apical joints yellow ; the

third joint nearly twice as long as the second. Head with a small

impression on the vertex. Thorax a very little wider than the head,

a Uttle broader than long, parallel, convex, with an impression on

each side of the basal median lobe, not very closely but strongly

punctured, with a narrow smooth median line ; the front margin

moderately arched ; the anterior angles obtuse, and not so far ad-

vanced as the front margin ; the sides straight, finely margined ;

the posterior angles a trifle greater than right angles ; the basal

lobe rather broad, and somewhal; straight near the scutellum. Elytra

nearly twice as broad as the thorax, elongate, a little broader before

the apex than at the base, slightly impressed in the middle of the

base, strongly punctate-striate, the striae near the base only indicated

by a few punctures, the interstices narrow and rather elevated ; the

margins (commencing below the shoulders) and the suture for half

its length are black.

This species is closely allied to the preceding, both being of nearly

the same form, agreeing in having the apex of the antennae pale.

They appear to be most nearly allied to C.javeti, Baly, but are still

very distinct.

16. Cephalolia angusticollis, n, sp. (Plate XXX. fig. 4.)

C. vigra nitida; thorace vix marginato, puree pimctato.

Long. 2| lin.

Head narrow, with a fine median frontal ridge, which terminates

between the antennae in a minute, acute point ; the internal margin

of the eye is acutely raised. Thorax much narrower than the elytra,

very little broader than long, convex, parallel, moderately strongly

and somewhat sparingly punctured ; the sides and anterior border

extremely finely margined ; the base only margined in the middle ;

the anterior angles rounded, the posterior slightly acute. Scutellum

smooth, a little narrower at the base than across the middle, not

very acute at the apex. Elytra subparallel, not much narrowed

towards the apex, with lines of distinct punctures ; there is a strongly

impressed sutural stria, which, however, does not extend to the base

of the elytra; the apex is very obtuse; on the lateral margin, a

little below the shoulder, there is a distinct but shallow elongate

impression.

This species is certainly congeneric with Cephalolia angustata,

Guerin, but differs specifically from it in being of a rather broader

form, &c. Both these insects resemble the species of the genus
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Stenispa, but differ from them and from the species of CephaloUa
in having a small acute frontal tubercle, and in having a raised inner

margin to the eyes.

17. HoMALispA CRiBRiPENNis, n. sp. (Plate XXX. fig. 1.)

H. nigra; capite thoraceque Jlavis, elytris cyaneis,fortiter crebre

punetatis.

Long. 3 lin.

Head obscure yellow, dusky about the eyes. Thorax at the base

about two fifths broader than long, very obliquely narrowed an-

teriorly, impunctate, shining, convex on the disk, impressed at the

sides ; the anterior angles acute, but very slightly prominent ; the

sides very slightly arcuate, nearly straight ; the posterior angles

very acute ; the base widely sinuate on each side. Scutellum black,

smooth. Elytra deep blue, shining, moderately convex, a little

broader than the thorax, subparallel, obtusely rounded at the apex ;

very strongly and closely punctured, the punctures near the sutures

forming lines; the apical margins are very finely crenulate. Abdo-
men fulvous. The base of the anterior femora is yellow.

A second specimen has the abdomen and the anterior legs entirely

black. The specimens are probably sexes.

This species may be placed near H. javeti, Baly ; but the confused

punctuation of the elytra separates it from all the species known to me.

18. HoMALisPA coLLARis, u. sp. (Plate XXX. fig. 2.)

H. nigra, nitida ; thorace pallide flavo, elytris striato-punctatis,

vix cyaneo-tinctis.

Long 3^ lin.

Thorax about two fifths broader than long, slightly narrowed in

front, gently convex on the disk, a little impressed within the pos-

terior angles, shining and impunctate, pale yellow, with the anterior

margin black in the middle ; the base in the middle and the fine

iucrassated basal margin are also black ; the anterior angles are very

little prominent and are moderately obtuse ; the sides are gently

arcuate in front of the middle, straight (or only extremely gently

sinuate) behind ; the posterior angles slightly diverging and very

acute. Scutellum smooth. Elytra distinctly broader than the

thorax, elongate-oblong, moderately convex, a little narrowed at the

base, parallel at the sides, obtusely rounded at the apex ; black, with

an obscure tint of dark blue, with lines of rather fine but distinct

punctures, the interstices smooth ; the punctuation obscure and
irregular at the apex ; the margins are impressed below the shoulders

and a little reflexed ; the apical margins finely crenulate. Under-
side of the prothorax and the base of the anterior femora yellow.

19. Alurnus batesii, Baly, Ann. & Mag. N. H. 1864, vol. xiv.

p. 334.

The specimens brought by Mr. Buckley differ from that described

by Mr. Baly from Ega in having no black spot on the shoulder of

the elytra.
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20. Alurnus saundersii, Baly, Cat. Brit. Mus. p. 28.

A specimen brought by Mr. Buckley appears to be referable to

this species, but has a black spot on the shoulder, which is not men-
tioned in the description.

Hab. Ecuador.

21. Alurnus mutabilis, n. sp. (Plate XXX. fig. 3.)

Niger, suhopacus, thoracis lateribus elytris(j_ue pallide flavis, his

plus minusve nigro ornatis.

Long. 9-10 lin.

Thorax one quarter broader than long, moderately convex, very
sliglitiy narrower in frunt than behind, very gently arcuate at the
sides ; not very strongly, but rather thickly and irregularly punc-
tured

; yellow, with the disk and tlie extremely fine lateral margin
black ; there is a sudden constriction in front at the extreme anterior

margin ; and there is a small incision at each posterior angle.

Scutellum smooth, impressed. Elytra dull, pale yellow," parallel at

the sides, arcuately acuminate at the apex ; very thickly but ob-
scurely punctured ; the extreme apical margin and the suture
black, the black more or less dilating at the scutellum ; the apex is

rather acutely produced and is not emarginate. The black marks
on the elytra vary : there appears always to be a black spot on the
shoulder ; this spot sometimes extends itself obliquely towards the
suture, and sometimes expands so much as to unite with the black
at the scutellum ; there is also frequently a spot behind the middle
of each elytron, sometimes forming a large black patch.

Most nearly allied to A. lansbergi, Salle, but less elongate.

22. Alurnus cassideus, Westw. Ann. Nat. Hist. 1841, viii.

p. 204.

Two examples with entirely black elytra. Specimens brought by
Mr. Buckley, in a former collection, have the elytra more or less

rusty yellow, in which they agree more nearly with the original type.

The type of this species is said to come from Mexico, and, according
to a sketch in Prof. Westwood's possession, is much broader in the

elytra than the specimens from Ecuador. As, however, there seems
to be some doubt as to the correctness of the locality given for the
type, and as the specimens from Ecuador vary somewhat in form, I

think it best at present to consider them all one species.

23. Arescus labiattjs, Perty, Del. Anim. p. 101, pi. 20. f. 7.

Hab. Sarayac\i ; Ega, Nauta, St. Paulo.

24. Arescus perplexus, Baly. (Plate XXX. fig. 14.)

This species differs from A. lahiatus in having the antennae black,

with the basal joints pale beneath ; the basal joint has the projection

obliquely truncate, so that it is obtuse instead of being acute; the

thorax is rather more deflexed at the anterior angles, and has a slight

impression at the base before the scutellum. Tlie interantennal

process of the forehead is rather short and broad, truncate in the

Proc. Zool. Soc— 1881, No. XVIII. 18



206 MR. C. O. WATERHOUSE ON [Feb. 15,

female, and gently emarginate in the male. The head and thorax

are sometimes yellow, sometimes black. The elytra are yellow or

red, uniform or marked with black ; with one or two spots at the

base of each elytron, one a little before the middle (which frequently

extends into a fascia), a spot rather behind the middle (which some-

times extends into a fascia or occupies the whole apical region).

Length 5|-fi lines.

I have not been able to find where Mr. Baly described this

species.

25. Arescus PULCHER, u. sp. (Plate XXX. figs. 11, 12.)

This species most nearly approaches A. lahiatus, but differs in

having the antennae almost entirely black. The interantennal

process of the forehead is broader and more obtuse. The elytra

are yellow with deep violet or bluish spots and bands, instead of

having the marking nearly black as in A. labiatas ; and there are

oidy two spots at the base of each elytron instead of three; the

dorsal spot being more removed from the suture, is more in the

middle of the base ; and the humeral spot is more above the shoulder

than at the side of the humeral callosity as in A. labiatas.

Length 7 lines.

Var. 1. Elytra yellow with two spots at the base.

Var. 2. Elytra with two spots at the base, with a broad fascia be-

fore and another behind the middle.

Var. 3. Like variety 2, but with the two basal spots confluent.

Var. 4. Head, sides of thorax, and legs reddish yellow ; elytra

with two spots at the base, a broad fascia before the middle, and a

large oval spot in the apical area.

26. Arescus ^multjs, n. sp. (Plate XXX. fig. 13.)

A., pallide flavus ; thorace antice sat angustato, ad latera sat ptin-

ctato, elytris ploga magna cyanea.

Long. 5| lin.

Most nearly allied to A. perplexus, Baly, but differs in having the

thorax much narrower, and distinctly narrowed anteriorly, less convex,

and with the posterior angles more divergent ; at the sides and the

region of the posterior angles there are some rather strong punctures.

The coloration would probably vary, as in the other species ; but in

the specimen which I am describing, the antennae (except at the

base beneath), the scutellum, the edge of the tibiae, and the tarsi

are black. The elytra are very pale yellow, with a large patch of

dark blue behind the middle ; but this patch is not of quite (he

same shape on the two elytra.

27. Arescus histrio, Baly, Cat. Brit. Mus. p. 82, pi. vi. f. 8.

Mr. Buckley found this species in great abundance. It is the

most variable Coleopterous insect at present known, and has this re-

markable peculiarity, that the elytra have sometimes a longitudinal

stripe and in some varieties transverse bands.
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28. Ukopl.vta rugata, n. sp. (Plate XXK. fig. 15.)

U. sordidejiaua, depressa ; antennis tiigris, apice ferrugineo, thorace

lincis tribiis nigrescentibus ; elijlrls marginibus, sLrigis duabus
obliquis fasciaqiie apicali ccneis, humeris triangulariter expla-

natis, apice truncato deaticulato, deiite externa acuto ceneo.

Long. 3| liu.

Antemise short, longitudinally carinate, the seventh joint with

difficulty separable from the eighth. Thorax narrowed in front,

very strongly and rather closely punctured ; a median line and oue

on each side nearly black. Scutellum pitchy. Elytra with the

shoulders triangularly expanded and raised ; the apex denticulate,

the outer angle produced into a strong tooth. Each elytron has

two very strong shining costie, besides a less marked sublateral one

commencing under the shoulder and continued to and along the

apical spine. The double rows of punctures in the interstices are

very strong and close. Tliere are the following dark bluish aeneous

markings—a line over the iiumeral angle, an interrupted oblique

dorsal line before the middle, a similar one beiiind the middle, the

lateral margin (except at the extreme base and apex), and the apical

sj)ine ; there is a brown (ceneous-tinted) line extending from one

apical angle to tlie other, and a short line near the apex between

the second and third costse. The metasternum has a black line

along its lateral margin.

This species is allied to U. angulata, 01.

29. Uroplata deplanata, n. sp. (Plate XXX. fig. 16.)

\].fernigineo-Jiava ; capite antennisque nigris; thorace linea laterali

nigro-ceneo tincta; elijtris cgamo-nlgris, vitta lata communi hand

ad apiceni attingenteferrugiaeo-Jlava, ante medium etpost 7nedium

dilatata, ad apicem truncalis, denticulatis, arigulo exteriio obtuse

producto.

Long. 3|- lin.

The antennae have the basal joints shining and sparingly punctured.

The thorax is flattened, closely and strongly punctured, witli a well-

marked transverse impression on the disk behind the middle, and

with a second smooth impression across the basal lobe. Each
elytron has three shining costte, the lateral one finer and less strong

than the others ; the double rows of punctures in the interstices are

very strong and close ; there is a little blue-black, this colour ex-

tending a little over the shoulder and about the midde ; the sides

are finely and acutely crenulate ; the apex is broadly truncate, the

external angle flattened and obtusely produced. The two apical

segments of the abdomen are pitchy in the middle.

30. Uroplata bisi-inosa, n. sp. (Plate XXX. fig. 17.)

U. nigra; thorace lateribus ferrugineo-flavis ; elytris ferrugineo-

flavis, macula scutellari, linea brevi sub humcro, apiceque nigris,

hoc truncato, angulo externa in spinam acutam producto.

Long. 3J lin.

Thorax very convex, constricted before the anterior angles, which
18*
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are slightly prominent; the disk is very strongly punctured, but

the punctures are not very numerous, although from their large size

there is not much space between them; the sides are rusty yellovr.

The elytra are rusty yellow, with an oblong black spot common to

both elytra at the scutelluni, and the apical third is also black ; each

elytron has three strong costse, the lateral one is rather less strong

than the others, and at the apex turns aways from the apical spine :

the first and second interstices have two lines of strong punctures, a

fine ridge dividing the lines at the apex ; in the third interstice

there are three Unes of punctures at the apex ; the sides are finely

serrated ; the external angle at the apex is produced into an acute

spine, which is slightly concave at its base above. Tbe middle of

the sterna, and the intercostal process of the abdomen are pitchy-

red ; the legs are tinted with seneous ; the femora have the base

pitchy-red, the four posterior femora have a small acute spine near

the apex below.

.31. Odontota annulipes, n. sp. (Plate XXX. fig. 18.)

O. nigra, opaca ; fronte, /horacis lateribus, elytrisque ferrugiaeo-

ochraceis, his sutura nigra,fenioribus basiferrugineo-annulatis.

Long 4 1 lin.

Antennas moderately long and stout. Thorax a little impressed

at the base, with a very fine raised Hne in the middle in front.

Each elytron has four costse ; the two dorsal ones are very strong ;

the third is sharp over the shoulder, interrupted in the middle, and

very fine at the apex ; the fourth is entire but fine ; the lines of

punctures are strong and distinct ; the suture and a small mark

under the shoulder are black. The middle of the sterna and iuter-

coxal process of the abdomen are pitchy yellow.

32. Odontota? sp. inc.*

0. nigra, opaca ; elytris sanguineis, basi apiceque nigris, ad apicem

obtuse rotundatis, breviter acute serratis.

Long. 3| lin.

A single example without antennae, which I therefore indicate as

a species without giving a name.

* 33. Odontota apicipennis, Chapuis, An. Soc. Ent. Belg.

1877, XX. p. 18.

Hab. Ecuador.

This species is known to me only from description.

34. Metaxycera quadriguttata, u. sp. (Plate XXX. fig. 21.)

M. sanguinea ; elytris olivaceo-cEneis, singulis inaculis duabus

sanguineis. Long. 4g lin.

Thorax velvety, shining on the disk in front, where there is a

well-marked longitudinal impression. Scutellum pitchy. Elytra

depressed on the back, finely crenulate at the sides, and more di-

stinctly so at the apex ; the disk of each elytron is dull and slightly

velvety-black ; the lines of punctures are very deep and distinct

;

^ The genus is doubtful, there being no anteunrc.—C. W.
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there are four costse, the first and third are only distinct posteriorly,

the second is very strong, shining, the fourth is finer and lateral

;

there is an ovate red spot just before the middle, and another some

distance from the apex.

This species is most nearly allied to M. amazona, Baly ; but that

has three red spots on each elytron.

35. Cephalodonta lycoides, n. sp. (Plate XXX. fig. 10.)

C. nigra, opaca ; thoracis lateribus ochraeeis, fiexuosis ; elytris

postice bene explanatis, ad apicem longitudini latitudine cequali,

vitta obliqua humerali, fascia post medium suturaque ad apicem

ochraeeis. Long. 7 lin.

Thorax slightly convex, rather rough above, trisinuate at the sides,

the anterior sinus the deepest, leaving the anterior angles projecting.

Elytra at the base one third broader than the thorax, gradually

widening to the apex, where their breadth equals their length ; the

sides rectilinear, the apex truncate and irregularly and obtusely

dentate ; each elytron has four costs, the first is fine and indistinct,

the second is well marked and shining, the third is only distinct over

the shoulder, the fourth is fine and only distinct towards the apex ;

there are two lines of very strong transverse punctures in each in-

terstice ; on the lateral expanded part there are some strong trans-

verse ridges, the apical portion strongly punctured. The underside

of the head, the middle of the sterna, and the middle of the abdomen
at its base and the lateral margins are yellow. The femora have a

yellow spot at the base.

Hab. Chiquinda. B.M.
Although this species has at first sight no resemblance to Cepha-

lodonta, I find no characters of suflScient importance to induce me
to separate it as a distinct genus. It has a strong resemblance to

some species of Lycidse of the genus Calopteron.

I think that Alurnus cijaneus, De Breme (Ann. Soc. Ent. Fr.

1844, p. 312), a species omitted from Gemminger and Von Harold's
' Catalogue of Coleoptera,' is better placed in Cephalodonta than in

dlurnns, and is closely allied to the species I have just described.

36. Stethispa bonvouloiri. (Plate XXX. fig. 20.)

Stethispa bonvouloiri, Baly, Ann. N. Hist. 1864, xiv. p. 266.

Fig, 1. Homalispa cribripennis, p.

2. coUaris, p. 264.

nvs mutahilis, p. 265.

EXPLANATION OF PLATE XXX.

264.

Z. couaris, p. zo*.

3. Alurnvs mutahilis, p. 265.

4. Cephalolia avgnsticollis, p. 263.

5. alfcrnans, p. 261.5.

6.

7.

8.

9. M(i, p. 262.

10. Cephalodonta lycoides, p.

11. Arescus pulchcr, p. 266.

12. jiulcher, var., p. 266-

ornata, p. 261.
- anfennafa, p. 262.

-felix, p. 263.
- lafa, p. 262.

269.

Fig. 13. Arescus mnmdus, p. 266.

perphxKS, p. 265.

Uroplafa. rngata, p. 267.

deplanafa, p. 267.

bisjjhiosa, p. 267.

14.

15.

16.

17.

18.

19.

Odontota anmdipcs, p. 268.

Progopodcmta scufcllaris,

p. 260.

20. Stc/hisjM bonvouloiri, p. 269.

21. Mefaxycci-a quadriguttafa,

p. 268.
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2. Additions to the Rhyncliotal Fauna of the Ethiopian

Region. By W. L. Distant.

[Eeceived January 27, 1881.]

(Plate XXXI.)

The Rhyiiehota of the Ethiopian Kegion form a group of insects

that has been fairly worked by entomologists, and of which sufficient

material exists to warrant the hope that in a few years we may
have a moderately complete list of the fauna. The late Prof. Stal

attempted, and at the time succeeded in producing a Monograph,
' Hemiptera Africana,' which was complete to date, but now re-

quires much supplemental work. I have for some years had con-

siderable facilities in this direction, and have also lost no opportunity

of acquiring African specimens. The following descriptions relate

to undescribed species from collections which have come into my
possession from various sources since I wrote my " Notes on African

Hemiptera Hetcroptera," in the 'Entomologist's Monthly Magazine,'

vols. xiv. and xv. With the exception of two species from Nyassa

and South-eastern Africa, they have all been received from the

Calabar district. West Africa.

Hemiptera HeteroI'tera.

Fam. Pentatomid^.

TrOPICORYPHA FORMOSA, n. gp.

2 • Above bright green, shining ; anterior two thirds of lateral

pronotal margins, a small spot on each side of the head at base

behind the eyes, ocelli, connexivum, underside of body, and basal

halves of femora luteous. Antennse pitchy, third joint much longer

than second (fifth wanting). Head with the central lobe sub-

prominent, lateral lobes rounded and somewhat reflexed at apical

angles. Pronotum with the lateral margins straight, reflexed ante-

riorly. Lateral angles subprominent and subacute. Membrane
pitchy, margins and apex paler. Rostrum reaching posterior coxse,

basal joint luteous, remainder pitchy. Tibiae above strongly sul-

cate, tarsi pitchy. Ventral spiracles fuscous.

Long. 18 milhms., lat. pronot. ang. 10.

Hab. Calabar.

This species is strikingly distinct from any other of the genus,

both in size and colour. Bright green with luteous markings ap-

pear to be somewhat representative colours in the West-AtVican

Pentatomidse.

Note.-—In placing this species in the genus Tropiconjpha, INLiyr,

and the following species in the genus Hahjomorpha, Mayr, I rely

more upon the diagnostic characters given by Stal (En. Hem.
pt. V. pp. .56 & 57) than on those given in Dr. Mayr's original

description (Verb. z.-b. Ges. Wien, xiv., pp. 910 & 911), which.
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referring most exhaustively to the type species, are too minute if

applied to the whole of the allied species of the genus, failing

(especially in Tropicorxjpha) in the structural characters of the

antennae and rostrum.

IIalyomorpha versicolor, n. sp. (Plate XXXI. fig. 1, $ .)

Above pale luteous, irregularly punctured, and shaded with

fuscous. Head luteous, with the lateral margins, posterior margins

of central lohe (which are angulated and widened to base), and a

small curved streak on inner margin of eyes black ; obscurely

transversely striate ; lobes subequal in length. Antennae, S, cas-

taneous, third, fourth and fifth joints with the apices pitchy and

subequal in length ; $ , second joint pitchy, third castaneous, pitchy

at apex (remainder mutilated). Pronotum with the anterior por-

tion pale levigate; posterior margin of this space very strongly

sinuated, basal half clouded with fuscous and strongly punctate ;

the lateral margins are ampliated and reflexed, with the anterior

angles toothed behind the eyes, lateral angles subprominent and

obtusely rounded. Scutellum with a small pitchy callosity in each

basal angle, strongly punctate, with some obscure pitchy marks at

base, lateral margins, and apex. Corium strongly punctate, clouded

and mottled with dark fuscous, and with a small levigate space on

disk near apex ; membrane hyaline, with a short transverse pitchy

line near base. Abdomen above red, connexivum ochraceous, with a

black line at base and apex of each segment. Underside of body

somewhat paler ; legs irregularly marked with fuscous or pitchy.

Rostrum just passing posterior coxae, with the apex black.

Long., fS , 13 millims., lat. pronot. ang. 7.

Long., 2,17 milhm., lat. prouot. ang. 9.

Hab. Nyassa (Farler).

It is probable that the difference in size between the sexes is less

than that observed between the only two specimens I possess or

have seen. This very distinct species, in the structure of the pro-

notum, is most aUied to H. refiexa, Sign.

Tyoma porrecta, n. sp. (Plate XXXL fig. 2.)

Fuscous, sparingly but coarsely punctate ; head more finely

punctate. Antennae ochraceous, with the second joint longer than

the third, subequal with the fourth, fifth slightly the longest, and,

excepting base, fuscous. Pronotum somewhat verrucose on anterior

portion "lateral angles acutely straightened and produced ; apices

pitchy, with extreme tips reddish orange ; lateral margins of pronotum

and head obscurely black ; margins of connexivum strongly and ob-

tusely spinous. Body beneath much darker. Legs pale ochraceous

;

apices of femora, bases and apices of tibiae pale castaneous. Rostrum

ochraceous, reaching posterior coxae.

Long. 9 millims., lat. pronot. ang. 6.

Hab. Camaroons {Rutherford).

Allied to T. cryptorhynclia. Germ., the South- African and only

other known species of this pecidiar and distinct genus, from which
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it differs in tlie direction of the pronotal angle?, taking Herrich-
Schaffer's figure as typical. This is the West-African representative

of the genus, which, so far as we know at present, appears confined to

Africa, and to comprise probably but two species.

AspAviA GRANDiuscuLA, n. sp. (Plate XXXI. fig. 3.)

Head with the apex of the centnil lobe somewhat prominent, pale

ochraceous, with six longitudinal rows of coarse fuscous punctures.

Pronotum with the lateral angles acutely produced, and with the

apices slightly directed backwards, pale ochraceous, coarsely covered
with dark punctures, the anterior and lateral margins and a transverse

fascia across disk between humeral angles pale levigate, the last

with a few scattered punctures ; apices and fore borders of produced
lateral angles black. Scutellum pale ochreous, coarsely and irregu-

larly covered with dark punctures, a large oblong callosity in each
basal angle and apex pale levigate. Corium pale ochraceous, disk and
inner portion pale castaneous, coarsely and darkly punctate, and with

a marginal (excepting base) row of coarse and dense black punctures
;

basal margin pale levigate. Membrane obscurely fuscous. Underside
of body and legs ochraceous, head beneath and sternum sparingly,

lateral pronotal angles very densely covered with black punctures.

Abdomen with a central longitudinal castaneous fascia gradually
narrowing to apex, between which and margin on each side is a

black longitudinal fascia densely punctate. Rostrum reaching pos-

terior coxae, darkly and obscurely streaked, with the apex black.

Antennae with the second and third joints pale ochraceous, subequal
in length, but shorter than the fourth and fifth, which are also sub-
equal, but which (excepting base of fourth) are obscurely fuscous.

Long. 10 millims., lat. pronot. ang. 7.

Hab. Camaroons {Rutherford).

Allied to A. brunnea. Sign. ; but, besides the larger size, the pro-

notal spines are less acute and not directed forwards, the second and
third joints of the antennse are subequal in length, the transverse

fascia to the pronotum is also different.

Fam. CoREiD.^.

AuuiviLLiANA, n. gen.

Body subdilated. Head subquadrate, cleft between the antenni-

ferous tubercles. Rostrum moderately long. Pronotum with the
lateral angles produced, the lateral margins strongly denticulated.

Scutellum triangular. Abdomen moderately dilated. Anterior and
posterior tibiae dilated ; intermediate tibise a little thickened before

apex, or slightly subdilated. Apices of femora and inner margin of
posterior tibise strongly denticulated. Abdominal spiracles trans-

versely rounded, wider than long.

This genus differs from Petillia, to which it is closely allied, in

the dilated anterior femora and the produced margin of the abdo-
men ; from Petascelisca it is distinguished by the transverse abdo-
minal spiracles, and the dilated and denticulated pronotum.
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AuRiviLLiANA LURiDA, u. sp. (Plate XXXI. figs. 6 (S , 7 2 •)

Ocliraceous, speckled and streaked with fuscous. Antennse
pilose, black with the apical joint bright luteous in the male, pale

luteous with the apex black in the female ; first and second joints

subequal, or second rather longer than first, third shortest, fourth

the same length as second. Pronotum transversely striated with
fuscous, lateral margins strongly denticulated, lateral angles pro-
duced, with a strong tooth at apex, and moderately denticulated

behind. Scutellum narrowly black at base, with a central luteous

spot. Corium finely speckled with fuscous, and a larger spot of the

same colour on disk. Underside of body and legs concolorous.

Rostrum about reaching posterior coxse ; second and fourth joints

subequal in length, third shortest.

cJ . Beneath with a luteous spot on each side at base of sixth

segment ; apical segment and anal appendages gibbous.

Long. 20 miUims., abdominal expans. 9.

2 . Much broader than <S ; apical segment and anal appendages
slightly raised and convex.

Long. 23 millims., abdominal expans. 11.

Hab. Natal, Delagoa Bay.

Petascelisca, n. gen.

Body oblong. Head subquadrate, and not emarginate between the

antenniferous tubercles. Rostrum not reaching intermediate coxse.

Scutellum triangular, obtusely elevated at base. Apical margin of
the corium sinuated. Posterior coxse widely separated ; intervening

space double that between intermediate coxse ; anterior coxse placed

somewhat closely together. Anterior and intermediate femora ob-
tusely noduled, and furnished beneath with two spines near apex

;

posterior femora much thickened, dilated, flattened, sinuated, and
spined beneath. Anterior tibiae moderately dilated on both sides

;

posterior tibiae much more strongly so, above sinuated and promi-
nently rounded about midway, whence to apex they are sud-

denly narrowed ; beneath as above, but exhibiting a strong tooth in

place of, and a little before, the rounded elevation above. Inter-

mediate tibiae simple. Abdominal margins much produced, strongly

sinuated and angulated towards apex. Antennae with the first three

joints incrassated towards apex, fourth cylindrical. Abdominal
spiracles rounded.

This genus comes naturally between PetiUia and Petascelis. From
the first it is separated by the rounded and not widely transverse

abdominal spiracles, and from the second by the non-dilatation of

the intermediate tibiae. From both, also, Petascelisca is distinguished

by the non-emargination between the antenniferous tubercles of the

head.

Petascelisca velutina, n. sp. (Plate XXXI. figs. 8 & 8 a, 6,

Above rich chocolate-brown, sparingly clothed with bright yellow
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pubescence. Antennae pilose ; first three joints dark brown, of

which the basal is thickly clothed with yellow pubescence ; fourth

joint pale brown, with apical third luteous, and extreme tip and base

pitchy; first joint much longer than second, third shortest, first and

fourth subequal. Head thickly pubescent at base. Pronotum with

a pale central longitudinal pubescent line, on each side of which are

two dark fasciae, which, commencing at base, are slightly curved,

and extend upwards through two thirds the pronotal length, when
they are deflexed and again directed inwardly, both meeting on the

central line, at about three-fourths the length from base ; on outer

side of these fasciae at base are two others of the same colour, waved

and directed inwardly, but little more than half the length of the

central. Scutellum with the apex luteous, Corium with a large

rounded dark spot on disk. Membrane cupreous ; basal third and
transverse waved central fascia dark chocolate-brown. Connexivum
pitchy, with four bright luteous spots on each side. Underside and
legs somewhat thickly pubescent. Abdomen above red, with the

apex pitchy.

c? . Posterior femora very thickly incrassated ; margins of abdo-

men strongly produced and angulated ; third abdominal segment
beneath occupied by a large raised tubercle, rounded behind, the

margins of which are strongly granulate.

Long. 26-27 millims., lat.' 8.

5 . Posterior femora much less strongly incrassated ; margins of

abdomen somewhat less produced and angulated ; second and third

abdominal segments beneath prominently gibbous.

Long. 25-27 millims., lat. 8.

Hah. Isubu, Calabar.

Petascelisca foliaceipes, n. sp. (Plate XXXI. figs. 10,

10a, 6, 6, 11?.)

Pitchy-brown, sparingly clothed with fine yellow pubescence.

Antennae pilose, first joint longer than second, third shortest, fourth

and first subequal. Pronotum with the lateral margins denticulated
;

the lateral angles flattened and moderately produced. Abdomen
above red ; third, fourth, and fifth segments broadly pitchy ; con-

nexivum black, with a spot near base of sixth segment obscure

luteous. Tibiae strongly dilated
;
posterior tibiae strongly sinuated

and toothed internally.

cJ . Posterior femora thickly incrassated ; second abdominal seg-

ment beneath gibbous and provided with a small narrow deeply

sinuated tubercle ; a small raised triangular tubercle on apex of

sixth abdominal segment. Abdomen beneath concolorous.

Long. 29 millims., lat. pronot. ang. 11.

$ . Posterior femora much less incrassated ; abdomen beneath

unarmed ; disks of sternum and first four segments dull luteous.

Long. 29 millims., lat. pronot. ang. 11.

Hah. Mongo-ma-Lobah, Calabar district.

Closely allied to P. laminipes, Fairm., but differs in the much more
dilated and rounded anterior tibiae, in the rounded dilatation of the in-
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termediate tibiae, which is not posteriorly truncated as in P. Jammipes,
and also in the dilatation of the posterior tibise, wliieh is outwardly
rounded and not sinuated near the apex. The colour is also darker,
and the abdominal margin much more widely produced.

Fam. Pyrrhocorid.e.

Roscius circumdatus, n. sp. (Plate XXXI. fig. A.)

Black, apical portion of head, eyes, anterior, lateral, and posterior

margins of pronotum, and basal margin of coriura ochraceous or

testaceous, and two transverse fascise of the same colour on corium,
the first commencing at end of ochraceous basal margin and extending
nearly to claval apex, the second extending transversely across

near apex, and narrowly continued along inner margin to near claval

apex, the two fasciae thus almost enclosing a sublunate space.

Body beneath black, posterior margins of prosternum, mesosternum,
and metasternura, and three large spots on each side at coxae luteous

or creamy-white ; abdomen with the first three segments and apical

margins of the fourth, fifth, and sixth segments more or less luteous

or testaceous. Legs black, trochanters reddish. Rostrum reaching
fourth abdominal segment. Antennae black ; first, second, and fourth
joints subequal in length, third shortest.

Long. 1 9 millimso

Hab. Isubu, Calabar.

This species is allied to R. quadriplagiatus, Schaum, hut differs

in the much more obscure and less deeply incised transverse incision

to tlie pronotum ; the body is also broader, of a different colour
beneath, and with the marking of the corium distinct.

This would appear to be the 72. quadriplagiatus, var. ?, Walk.
(Cat. Het. V. p. 173. 3), from Congo. Walker, it is allowed by all

who follow him, had no reticence in describing species ; and the

only reason for his not doing so iu the present case appears to be,

that, at the time of his writing, he had not seen Schanm's species,

which is likewise confined to East Africa.

Dysdercus antennatus, n. sp, (Plate XXXI. fig. 5.)

Head sanguineous. Antennae black, apical joint with basal half

creamy-white, base of first joint spotted with sanguineous ; first

joint a little longer than the second, third shortest. Pronotum pale

luteous, anterior portion black, posterior with a transverse central

black fascia, lateral margin sanguineous, anterior margin |)ale luteous.

Scutellum black. Corium ociiraceous, thickly, finely, and darkly

punctate, with a broad black claval fascia, and outer margin creamy
white. Membrane black, with the basal angle obscure ochraceous,

and the apical margins creamy white.

Head beneath sanguineous ; sternum black, anterior margin of

prosternum, posterior margins of prosternum, mesosternum, and
metasternum, and a large spot near coxae levigate creamy white,

lateral margins of prosternum sanguineous. Abdomen creamy white •

with the transverse margins of the first four segments and the whole



276 MR. E. A. SMITH ON SHELLS FROM [Feb. 15,

of the fifth black, the last with a narrow pale posterior margin ; sixth

segment and anal appendage sanguineous. Legs black. Rostrum

about reaching posterior margin of second abdominal segment, black,

with the apex somewhat paler.

Long. 12 milHms.

Hab. Calabar.

Alhed to B. superstitiosus, but differs in the colour of the an-

tennae, absence of black fascia to corium, &c.

EXPLAJSTATION OF PLATE XXXI.

Fig. 1. Halyotnoripha versicolor J, p. 271.

2. Tyoma porrecta,^.21\.

3. Aspavia grandiuscula, p. 272.

4. Boschis circiimdatiis, p. 275.

5. Di/sdercus anfennatiis, p. 21b.

6. Aurivilliana lurida (^ , p. 273.

7. 2, p. 273.

8, 8 a, b. Petascelisca velutina i£ , p. 273.

9, . 2, p. 273.

10, 10 a, h. Peiascelisca foliaceipes jj, p. 274.
11.

, ?,p.274.

3. On a Collection of Shells from Lakes Tanganyika and

Nyassa and other Localities in East Africa. By Edgar

A. Smith.
[Keceived January 28, 1881.]

(Plates XXXII.-XXXIV.)

Tlie collection of shells about to be described has been derived from

three sources. Part of it was collected by the Rev. Edward Coode
Hore ; of Ujiji, and presented to the British Museum by his brother

John Coode Hore, to whose liberality that institution owes the pos-

session of the valuable collection which I had the pleasure of report-

ing upon in these ' Proceedings ' last year. The second set, partly

collected by Mr. Hore and in part by Dr. John Kirk of Zanzibar,

was kindly consigned to the Museum by the latter. The third, and
by far the largest, series was collected by Mr. Joseph Thomson, who
has recently returned from an exploring expedition in Central Africa

despatched by the Royal Geographical Society, whose council has

placed the specimens in the national collection.

Among the species from Tanganyika are seventeen new to its

fauna, of which eleven are undescribed. To three of these attaches

the greatest interest ; for they have all the appearance of being modi-

fied marine types. And such in all probability is the case ; for Mr.
Thomson informs me that in his opinion, jiidging from the geology

of the neighbourhood, Tanganyika at some remote epoch has been au
inland sea, the saltness of whose waters has almost entirely vanished,

leaving only a peculiar taste which can scarcely be described as
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brackish. The flavour is unpleasant ; and when other water is pro-

curahle, that of the lake is not drunk by the natives.

Two of these most remarkable shells {Limnoirochus thomsoni and

L. hir/d) possess all the general outward aspect of the marine genera

Trochus and Echhiella ; and the third has a wonderful resemblance

to Syrnola in the Pyramidellidse. Moreover Melania nassa (a very

variable form) and M. horei (on the contrary, with very constant

characters) have much more the look of marine than lacustrine spe-

cies ; and it is very probable that when their animals are known they

will exhibit some anatomical diiferences which will necessitate their

removal from the Melaniidse. In describing the remarkable geuus

Tiphobia in my former paper I was unable to give any account of the

oi)erculum. Fortunately one of the specimens brought home by Mr.

Thomson contains that ajjpendage ; and its structure shows that the

species is Melanoid, as was originally surmised. The same defect iu

the description of the Faludina-\\ke Neuthauma is now supplied;

for several of the specimens contain opercula, which prove to be

similar to that of Paludina.

Altogether thirty species are now known to inhabit Tanganyika. Of
these seventeen are apparently peculiar to it, nine having been recorded

from other localities, chiefly more northward, in Nilotic regions. Two
of these (Limncea natalensis and Melania tuberculata) also occur in

Lake Nyassa ; and certain shells which appear to be varieties of Cor-

bicula radiata and Unio nyassaensis also inhabit both lakes. Only

two additional species are now included in the Nyassa fauna—one a

new Ampidlaria (a genus not previously recorded from that lake), the

other the well-known Lanistes piirpureus—thus raising the total

number of its known species to twenty-seven.

Of the land-shells hereafter described 1 would call special attention

to the Bulimus notabUis, quite unlike any other African form, and to

Streptaxis giyas and S. craveni, the former being the giant of

the genus.

1. Cyclophorus wahlbergi, Benson.

Cyclophorus wahlbergi, Pfeiifer, Cou.-Cab. pi. 50. f. 17-19; Reeve,

Con. Ic. f. 81.

Hab. Between Lake Nyassa and the east coast {Thomson),

This well-known South-African form has not, I believe, been re-

corded from so northern a locaUty ; but two other species which are

very similar have been described :—one, C. magilensis, Craven, from

Magila, which I think may prove to be only the young state of this

species; and the other C. hildebrandli. Martens, from Ukamba, which,

although in general aspect very like, still diff'ers in its greater size

and fewer whorls. In Reeve's figure the aperture is represented

unusually large.

2. Cyclostoma insulare, Pfeiffer, var. (Plate XXXII. figs.

1, 1 a.)

Cyclostoma insulare, Pfeiffer, Proc. Zoo). Soc. 1852, p. 64; Con-

chyl.-Cab. p. 351.no. 368, pi. 45. figs. 5, 6 ; Reeve, Con. Ic. fig. 41.
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C Irmissianum, Reeve (non Pfr.), Con. Ic. fig. 52.

Var. =C'. lineatum, Pfr. Con.-Cab. pi. 45. f. 3—4; Reeve, Con.

le. f. 46?

Hah. Between Lake Nyassa and the east coast (Thomson).

The shells from the above locality differ in some respects from the

typical form of this species, yet scarcely sufficiently and persistently to

enable me to describe them as distinct. The main difference is that

of form and in the size of the aperture. In the smallness of the

latter, four of them correspond with what I believe is only a variety

of this species, viz. C. lineatum of Pfeiffer. Two others are more
depressed, and have the last whorl, umbilicus, and aperture unusually

large. It may be as well to point out the fact (which as far as I

know, has not been previously noticed) that the true C. kraussianiim

of Pfeiffer is a very distinct species from that which appears as such
in the monograph by Reeve, who in its stead merely figures (pi. ix.

fig. 52) a second example of the present species, which he correctly

delineates on the previous plate (fig. 41). The shell represented

by him (fig. 46) as C. lineatum is not the type described by Pfeiffer,

which is accurately depicted by the latter author in the ' Conchylien-

Cabinet,' I may also take this opportunity of pointing out that the

€ . goudotianum ofSowerbyisa very distinct species from that figured

by Pfeiffer (Conch.-Cab. pi. 13. figs. 8-10) under that name; also

Reeve's figure (no. 42 a) correctly delineates the original type of the

same species, but figure 42 b merely represents a smooth variety of

the G. insulare. Although C. goudotianum is stated by the describer

to have been collected iu Natal by Dr. Krauss, I am of opinion

that it will eventually prove to be a Madagascar species. In the

expansion of the lip, its tout ensemble, and the presence of a colour

band within the umbilicus (a feature not met with in species of

this genus from South Africa, and which occurs in some from
Madagascar and also iu several species of Helix from that island) it

calls to mind certain forms from the latter locality. The name (insu-

lare) of this species is an unfortunate one ; but until it is proved
that it is without doubt distinct from the old C. ligatum it may be

desirable to retain it.

3. Helix (Nanina?) nyassana. (Plate XXXII. figs. 2-2 6.)

Shell narrowly umbilicated, thin, depressed, keeled, rather glossy

brownish horn-colour ; spire shortly conical. Whorls 5|, moderately
convex, impressed beneath the suture, and depressed or shallowly

channelled at the lower part immediately above the suture. Sculp-

ture consisting of distinct and somewhat prominent lines of growth,
crossed with close concentric microscopic striae ; last whorl large,

keeled and angled above the middle, convex beneath ; keel not acute;

groove just above it distinct but not deep. Aperture obliquely

lunate. Peristome thin, only expanded slightly over the umbilicus.

Greatest diameter 25 niilhms., smallest 21; height 13; aperture 10
long, 13 broad.

Hah. Between Lake Nyassa and the east coast (Thomso)i).

The spiral sculpture which adorns this very interesting shell is
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very beautiful, but only visible under a powerful lens. It is a

larger species tban H. pi/ramidea of Martens, has fewer whorls, and is

more depressed and carinate. The depression immediately above

the keel of the body-whorl and above the suture in the upper volu-

tions is an interesting feature. The west-coast species, which is

known under the three names H. pelluckla, Gould, //. troglodytes,

Morelet, and H. africaiia, Pfeiffer, is very like this species. It is,

however, more coarsely sculptured, with a less flattened spire and a

less angulated body-whorl, and lacks the depression above the angle

and on the upper volutions.

4. Helix (Trochonanina) mozambicensis, Pfeiffer, var. ?

(Plate XXXII. figs. 3, 3 «.)

Helix (^Trochonanina) mozambicensis, Pfeiflfer, P. Z. S. 1855,

pi. 31. f. y ; Novitates Conch, iii. pi. 108. f. 1-3 ; var., figs. 4-6.

Had. Between Lake Nyassa and the east coast {Thomson).

Onlv a single specimen was brought home by Mr. Thomson from

the above district. It is distinguished from all the specimens of this

species which I have seen by tlie much greater width of the umbi-

licus, its coarser arcuate lines of growth, somewhat greater solidity

of texture, and small size. It appears to be adult ; yet its greatest

diameter is only 11 miUims., and its height scarcely C. These

measurements, in comparison with those of the variety albopicta

described by Martens, are very small ; for some specimens of the

latter form attain a width of 19 millims., with a height ranging from

10 to 13. Other localities for this species are near the Albert-

Nyanza lake, Zanzibar, Panjau, Kitui in Ukamba, and Tette. •

.5. Helix (Trochonanina) jenynsi, Pfeiffer.

Helix {Trochonanina) jenynsi, Pfeiifer, Reeve, Con. Ic. f. 979 ;

Pfr. Con.-Cab. pi. 129. f. 23 & 24 ; Philippi, Abbild. ii. pi. 7. f. 8.

Hab. Between Lake Nyassa and the east coast {Thomson).

This species has also been recorded from Zanzibar and Pangani.

The dimensions of the largest shell considerably exceed those

of the originally described specimen. Its greatest diameter is 16

millims., and the height is lOg.

6. Streptaxis gigas. (Plate XXXII. figs. 4, 4 a.)

Streptaxis gigas, E. A. Smith, Annals & Mag. Nat. Hist. ser. 5,

vol. vi. p. 429 (1880).

Shell very large, white, widely umbilicated. Whorls 6, regularly

increasing, rather convex, furnished with close, coarse, very arcuate

costulse extending from suture to suture ; the latter are trans-

versely striated on one side only, namely that nearest the aperture.

Body-whorl glossy beneath the periphery, exhibiting f;nnt lines of

growth. Aperture large, sublunate ; lip oblique, aicuate and pro-

minent above, and very widely sinuated beneath, thin. Columella

somewhat expanded at the upper part. Height 30 millims., diam.

33 ; aperture 17^ long, 15 wide.

Ilab. Between Lake Nyassa and the east coast (Thomson).
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The two specimens of this species are apparently both young, as

the characteristic deviating body-whorl is not yet developed. The

base is widely umbilicated, as in the Brazilian S. Candida. When
adult this must be the giant of the genus, and a most remarkable

shell. The costulee are strong, remarkably flexuous beneath the

suture, and then obliquely arcuate across the whorls ; what I have

described as striae upon the left side of them, or that last formed and

nearest the aperture, is rather a kind of pitting.

7. Streptaxis craveni. (Plate XXXII. figs. .5, 5 a.)

Strepaxis craveni, E. A. Smith, Annals, I.e.

Shell narrowly umbiHcated, obliquely distorted, smooth, glossy,

dirty milky-whitish. Whorls 7, slightly convex, closely costulately

striated beneath the suture. Last whorl suddenly descending in

front, then rising somewhat upon the preceding whorl, very obliquely

deviating. Aperture oblique, edentulate ; outer lip (viewed laterally)

sinnated at the suture, then prominently arcuate and oblique

beneath, a little thickened and reflexed. Columella and basal

margin thickened and narrowly reflexed, the former a trifle arcuated.

Length from apex to base of aperture 29 millims. ; diameter of last

whorl 22 ; aperture 15 high, 12^ broad.

Hub. On hills between the mouth of the river Dana and Mom-
basa, East Africa {Kirh).

This is one of the finest species of Streptaxis yet discovered, and

remarkable on account of the peculiar outline of the labrum, the

smoothness and polish of its surface, and its large size. I have

much pleasure in naming it after my friend M r. A. E. Craven, who

has contributed to our knowledge of the shells of the East-African

region, and has also written a very important monograph of the

microscopic genus Sinusigera, and other valuable contributions to

conchological science.^o

8. Streptaxis mozambicensis. (Plate XXXII. figs. 6, 6 a.)

Streptaxis mozambicensis, E. A. Smith, Annals, /. c.

Shell small, linearly rimate, whitish, smooth, glossy. Whorls 6,

convex, crenulated beneath the deep suture ; last whorl oblique, of

the same width as the preceding, descending in front, and briefly

ascending at the aperture, a trifle flattened above the aperture ; the

latter circularly lunate, small, edentulate ; outer hp a trifle arcuate

viewed laterally, oblique, narrowly expanded. Columellar margin

more broadly reflexed. Height 7| milUms., diameter of last whorl

4| ; aperture 3 long, 2g wide.

Hab. Between Lake Nyassa and the east coast {Thomson).

This species is smaller and less distorted than S. lirhi, Dohrn,

and has merely a linear umbilical fissure. It is likewise smaller

than S. enneoides, Martens, not perforate, smooth, and has more

convex whorls.
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9. Ennea obesa, Gibbons.

BuUminus obesa. Gibbons, Taylor's Quarterly Journ. of Conchol.

vol. i. p. 255, pi. 2. f. 3.

Hab. Near Lake Nyassa, and between it and Dar es Salaam

(Thomson); "Bawri Island, Zanzibar" (Gibbons).

This species appears to be a dwarf form of E. ovoidea from the

island of Mayotte. The texture is waxy white and semitratisparent

;

the peritreme is opaque white ; and the suture is linearly margined.

The body-whorl is somewhat flattened just above the aperture, and
it ascends chiefly near the lip. The largest specimen from Nyassa

is 2S^ millims. long and 13 broad.

10. Ennea laevigata, Dohrn. (Plate XXXII. fig. 6*.)

Ennea Icevigata, Dohrn, Proc. Zool. Soc. 1865, p. 232; Pfeiffer,

Monog. Helic. vol, v. p. 454.

Hab. Between Lake Nyassa and the east coast (Thomson) ; on a

small rocky island in Lake Nyassa (Kirk).

Like several other species of Ennea this also varies much in size.

Those described by Dohrn were ^^ inch long and | broad, whilst

the specimens collected by Mr. Thomson have a length of -^^ inch

and a diameter of ^.

11. BuLiMUs (Rhachis) BRAUNSir, Martens. (Plate XXXII.
figs. 7-7 c.)

Bulimus (Rhachis) braunsii, Martens, Von der Decken's Reise in

Ost-Afrika, p. 151 ; Nachrichtsblatt der deutsch. malak. Gesell-

schaft, vol. i. 1869, p. 150 ; Pfeiffer, Novitat. Conch, vol. iv. pi. 1 18.

f. 11, 12.

Var. hildebrandti, Martens, Monatsberichte Akad. Wissensch.

zu Berlin, 1878, p. 294, pi. 2. f. 1, 2.

Hab. Between Lake Nyassa and the east coast (Ti^owjson); Durum
(Hildebrandt) ; Zanzibar (i?ra««s) ; Uzanamo (Capt. Speke).

The colouring of the specimens which appear to belong to this

species is very variable. In one instance it is of a uniform pale

straw tint, with the exception that at the apex it is nearly black and in

the umbilical region transparent horny. Two other specimens pre-

sent markings such as were described originally by Martens, except

that the apices are blacker and the two dark zones (one round the

middle of the last whorl, and the other below it) are interrupted more

or less, and these, together with the series of spots, are nearly black.

In another specimen the series of spots flow into one another, thus

forming stripes, and those on the lower half of the body-whorl are

also confluent ; and again, in another example, the two rows of spots

on the upper part of the last whorl are wanting.

The specimens described by Martens from Zanzibar are said to

have had the appearance of young shells, and the last whorl obtusely

angulated ; and in the variety hildebrandti it is characterized as

very obtusely angulated. In the shells before me, which are larger

than those referred to by Martens, the angulation is totally absent.

Proc. Zool. Soc— 1881, No'. XIX. 19
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This may result merely from difference of age. The largest speci-

men collected by Mr. Thomson is IQg millims. long and Qg broad.

12. BuLiMus NOTABiLis. (Plate XXXII. fig. 8.)

Bulimus notabiUs, E. A. Smith, Ann. & Mag. Nat. Hist. ser. 5, vol. vi.

p. 427 (1880).

Shell elongate-ovate, deeply and widely umbilicated, of a uni-

form light brown colour. Whorls 8 in number, slowly enlarging,

moderately convex, sculptured with very fine, close-set, slightly

oblique and feebly flexuous lirse or raised lines of growth. Suture

simple, almost horizontal. Last volution convex, exhibiting a very

faint indication of a median angulation or almost obsolete carina.

Aperture irregularly ovate, subauriform, rather acuminate both above

and at the base, where it is channelled, pinkish or pinkish brown
within. Umbilicus broad, pervious to the apex, surrounded by an

obtuse ridge. Peristome whitish, not thickened ; outer margin

(viewed laterally) oblique, scarcely arcuate, a trifle prominent in the

middle, not reflexed or expanded ; columellar margin broadly ex-

panded, arcuate, its upper extremity united to the superior termi-

nation of the outer lip by a thin callosity. Length 4'^ millims.,

diameter of last whorl 20; aperture 17| long, II wide.

Hab. Between Lake Nyassa and the east coast {Thomson).

The peculiarity of the basal canaliculation of tlie aperture affords

an interesting intermediate grade between this genus and Achatina.

13. Bulimus (Buliminus) kirki, Dohrn. (Plate XXXII.
fig. 9.)

Buliminus TcirTcii, Dohrn, Proc. Zool. Soc. 1865, p. 232; Martens,

Decken's Reisen in Ost-Afrika, vol. iii. p. 150.

Hab. Between Lake Nyassa and east coast {Thomson).

This species was originally collected by Dr. Kirk at Cabaceira in

Mozambique, and subsequently by Mr. A. E. Craven at Magila.

14. Achatina hamillei, Petit. (Plate XXXII. fig. 10.)

A. hamillei. Petit, Journ. de Conch. 1858, vol. vii. p. 384, pi. 13.

f. 3.

Shell large, ovate, acuminate above ; spire whitish, striped ob-
liquely with brown ; last whorl purplish, striped at intervals and
covered with an olive epidermis. Sculpture granose, consisting of

coarse oblique lines of growth, which are very coarse beneath the

suture, crossed by spiral impressed lines. Whorls 8, moderately

convex. Aperture inversely subauriform, a trifle longer than the

spire, bluish white within. Peristome thin, margined within with

purplish brown. Columella thickened, white, not very arcuate or

contorted, somewhat abruptly truncated, united to the lip above by
a thickish white callosity. Length 130 millims., diara. 62 ; aper-

ture 69 long, 40 wide.

Hab. Usambara {Dr. J. Kirk) ; West Africa {Petit).

The spire of this shell is very like that of A. petersi. Martens.

The latter, however, is a smaller species, if the dimensions given by
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the author are those of an adult specimen ; and the aperture is pro-
portionally longer. In the present species the coloration is rather

different, and the epidermis is of an olive tint instead of rich fulvous

brown.

15. AcHATiNA CRAVENi. (Plate XXXIII. fig. 11.)

Achatina Icirlcii, E. A. Smith, Ana. & Mag. Nat. Hist. 1880,
vol. vi. p. 428.

Shell elongate ovate, somewhat acuminate above, beneath a
yellowish epidermis white, ornamented with suberect, slightly wavy,
brown stripes. Whorls 8-9, rather convex, rather coarsely gra-

nosely sculptured ; suture between upper whorls horizontal, between
two last more oblique ; last whorl descending, smoother upon the
lower part. Aperture subpyriform, bluish white, occupying less

than half the shell. Columella not much arcuated, whitish, rather
abruptly truncated, connected with the upper extremity of the
outer lip by a thin callosity. Length 81 millims., diam. '67

; aper-
ture 39 long, 20 wide.

Hab. Between Zanzibar and Lake Tanganyika (Kirk).

The granose surface of this species is the result of the coarse
raised lines of growth being crossed by transverse im])ressed striae,

which being somewhat remote from one another cause the granules

to assume a rather elongate form. Mr. Alfred E. Craven informs
me that the distinguished name of Dr. Kirk has already last year
been associated with a species of this genus. Such being the case,

I am compelled to alter the designation originally applied to this

species ; and therefore I have much pleasure in substituting that of
Jl. craveni.

16. Achatina thomsoni. (Plate XXXIII. fig. 12.)

Achatina thomsoni, E. A. Smith, Annals, loc. cit.

Shell moderately solid, elongate ovate, beneath a yellow epidermis
whitish, striped with blackish brown. Spire sometimes purplish

red or whitish, more or less worn, and in consequence, to a certain

extent, lacking the striping ; the latter is, as a rule, rather regular

and only a little wavy. Whorls 7, a little convex, striated by the

lines of growth, covered by a thin yellow epidermis, which is beauti-

fully sculptured with most minute striae in a crisscross fashion,

producing the woven appearance of a fabric ; last whorl elongate,

narrow, gradually descending. Aperture pyriform, bluish white.

Columella arcuate, thickened, not very abruptly truncated at the

base, united to the lip by a thin callosity. Length 75 millims.,

diam. 32; aperture 38 long, 21 broad.

Sab. Between Lake Nyassa and east coast (Thoinson).

This species is remarkable for its narrow ovate form and the

peculiar woven appearance of its epidermis. The proportion of the

length of the aperture to that of the entire shell varies ; in some
specimens it occupies rather more than half the total length, and in

others somewhat less. The deep-brown or black stripes edged with
brown, as a rule, occupy more of the surface than the yellow spaces

ly*
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between, and, although somewhat wavy (upon the last whorl especi-

ally), do not take a large zigzag pattern. Most specimens are more

or less streaked with opaque golden lines in the direction of the lines

of increment, which when falling upon the dark stripes tell very

vividly.

17. AcHATiNA (Limicolaria) caillaudi, Pfeiffer. (Plate

XXXIII. fig. 13.)

Achatina {Limicolaria) caillaudi, Pfeiffer, Zeitsch. f. Mai. 18.50,

p. 86 ; Mon. Hel. vol. iii. p. 386, vol. iv. p. 584, vol. vi. p. 208 ;

Martens, Mai. Blat. 1865, vol. xii. p. 197.

Sab. Near Lake Tanganyika {Thomson).

This species varies greatly in breadth and length, as may be

judged from the measurements given by Martens in the work above

mentioned. One of the specimens from Tanganyika is remarkably

slender, having a length of 71 millims. and a diameter of 20, the

aperture being 21 long. The species has not hitherto been recorded

from so southern a region.

18. Achatina (Limicolaria) rectistrigata. Smith. (Plate

XXXIII. figs. 14, 14 a.)

Achatina {Limicolaria) rectistrigata, Smith, Proc. Zool. Soc.

1880, p. 346, pi. xxxi. fig. 2.

Hah. Near Lake Tanganyika (T^owsom).

Additional specimens show that this species varies considerably

in form and the relative proportion of the whorls to one another

;

but the regularity of the strij)ing is still maintained. Besides the

lines of increment, some examples are ornamented with spiral stria-

tion upon the upper whorls, which produces a subgranose appear-

ance. The following measurements will best demonstrate the

variation of form :

—

Length 39 millims., diam. 17, aperture 14 long.

,, o\) ,, ,, i02> ,, 10 ,,

» 44 ,, >» 1 7, „ lO ,,

j> 41 „ ,, 14, ,, 14 ,,

The last measurements are of a specimen from near Ujiji, sent by
Dr. Kirk to the British Museum, and received by him from Mr.
Hore.

19. SuBULiNA LENTA. (Plate XXXIII. fig. 15.)

Subulina lenta. Smith, Ann. & Mag. Nat. Hist. ser. 5, vol. vi.

p. 428 (1880).

Shell subulate, imperforate, very slowly enlarging, very elongate

and narrow. Whorls

—

1 (probably 1 1 or 12), very slightly eon-

vex, covered with a thin, glossy, pale olivaceous epidermis, varied

at intervals with darker oblique stripes. Suture simple, rather

oblique and deepish. Sculpture consisting of fine oblique and
feebly flexuous lines of increment, faintly puckered at the upper
extremity. Aperture small, occupying less than one fifth of the entire



1881.] LAKES TANGANYIKA AND NYASSA, ETC. 285

length. Columella very arcuate, abruptly truncated at the lower
extremity. Probable length 41 millims., actual length of seven
remaining whorls 36 ; diameter of last whorl 7|, of penultimate 7,
of antepenultimate 63 ; aperture 7| long, 4 broad.
Hah. Near Lake Tanganyika (Thomson).
The brevity of the aperture in proportion to the total length of

the shell, its narrow elongate form, and the slow increase of the
whorls constitute the chief characteristics of this species. Spiralis
historta of Pfeiffer has a considerable resemblance to it, but has
more convex whorls, a longer aperture, and a different columella.

20. SuBULiNA soLiDiuscuLA. (Plate XXXIII. fig. 16.)

Subulina solidiuscula. Smith, Ann. & Mag. N. H. 1880, vi. p. 428.

Shell elongate, subulate, rather solid, imperforate, white, covered
with a thin oHvaceous epidermis, obliquely striated by the lines of
growth, which are crossed by shallow spiral striae, producing a some-
what granose or wrinkled surface. Lateral outhiies rectilinear,
slowly converging. Apex obtuse, truncated. Remaining whorls 8 in
number, very slightly convex and slowly increasing, separated by a
rather horizontal, simple, distinct suture. Aperture short, and the
columella curved. Probable length of a perfect specimen 52 millims.;
actual length of shell, consisting of eight volutions, 43 millims.,
diam. 1 1 ; aperture 9 long, 5| broad.

Hah. Near Lake Tanganyika (Thomson).
Of this interesting species only a single specimen was obtained.

It is comparatively solid for a shell of this genus, and also remark-
able on account of the very elongate form and the exceptionally
slow increase of the volutions. The apex of the shell is obtusely
truncated, but this may be the result of an accident in this instance,
and not a constant specific character. The spiral or transverse
striae are but feebly impressed, but crossing the fine lines of growth
give them a crinkled appearance.

LiMNOTROCHUS.
Limnotrochus, Smith, ibid. p. 425.

Shell trochoid, umbilicated, without an epidermis, spirally ridged.
Body-whorl keeled round the middle. Aperture non-lirate within,
with the outer lip oblique, the basal margin broadly sinuated, and
the cclumella-edge somewhat reflexed and united to the labrum
above by a callosity. Operculum horny, paucispiral, littorinoid.

This remarkable form has all the appearance of a Trochus when
viewed with the aperture from the eye. It is, however, more closely
related to the Littorinidse, and exhibits the greatest affinity with the
genus Echinella, from which, however, it may be distinguished by
its operculum and the broad shallow sinuation in the lower margin
of the aperture.

21. Limnotrochus THOMsoNi. (Plate XXXIII. figs, \7-17b.)
Limnotrochus thomsoni, Smith, loc. cit.

Shell moderately solid, narrowly umbilicated, trochiform, livid
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purplish dotted with brown, whitish at the suture and at the base.

Spire acutely conical, with rectilinear outlines. "Whorls 7, flat,

sloping, with a broad deep furrow at the lower part, which is

margined above by a keel, which on the upper volutions is simple,

remarkably prominent and acute, and giving to them quite a

pagoda-like appearance. On the last two and a half whorls it is

less acute and minutely nodulous ; and above that there are three

other granulous ridges, whereof the uppermost, or that immediately

beneath the suture, is conspicuously the largest ; these gradually

become finer and less granulous as they ascend the spire, so that

upon the first few whorls they are simple thread-like Urse ; the last

whorls also exhibit fine lirae of a similar character between the

larger granulous keels, and the entire surface is ornamented with

very fine hnes of growth. The body-whorl is sharply angulated

and carinate at the middle ; and the slightly convex base bears

about eight principal concentric ridges with iuterlying finer thread-

like ones. Aperture subquadrangular, within purplish at the upper

part and whitish beneath, equalling about -f^ of the entire length of

the shell. Outer lip thin, obliquely receding, a little incurved above

the carina, not thickened. Basal margin broadly sinuated, ex-

curved, and slightly effuse. Columella thin, arcuate, a trifle re-

flexed at the umbilicus, and joined to the upper extremity of the

labrum by a thin white callosity. Operculum horny brown, about

5-whorled, distinctly marked with arcuate lines of growth.

Length 18 millims., diam. II ; aperture 7i long, 6 broad.

Hab. Lake Tanganyika {Thomson).

I feel much pleasure in naming this species after Mr. Thomson,

its discoverer. Among the several forms new to science contained

in his collection this is perhaps the most remarkable. The colouf

of it is very difficult of description. The general tone of the spire

is a sort of livid purphsh tint, divided into zones by the whitish

furrow which encircles the whorls immediately above the suture.

The tubercles, too, upon the ridges also stand out in pale relief;

and the interstices between them are frequently dotted with brown.

The keel around the middle of the body-whorl is scarcely tuber-

culous, or at all events much less so than the carinse above. The

base is almost entirely white, with the exception of red dotting

sometimes present upon some of the larger ridges, which exhibit

hardly any indication of tubercles. The eff'use broad siuuation in

the base of the aperture is best seen when the base of the shell

confronts the eye.

22. LiMNOTROCHus KiRKi. (Plate XXXIII. figs. 18-18 6.)

Limnotrochus Icirlcii, Smith, Ann. & Mag. N. H. 1880, vi. p. 426.

Shell solid, trochoid, dirty whitish, deeply and narrowly umbili-

cated. Spire acutely conical. Whorls 6 or 7, feebly concave,

bearing arcuate and flexuous lines of growth and six or seven granu-

lous lirse, whereof that immediately above the suture is the largest

;

body-whorl acutely angular at the periphery, encircled by two sub-
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equal granular ridges. Base concave near the circumference, then

slightly conve.x, concentrically granosely ridged, the ridges nearest

the nnibilicus coarser than the others, and also arcuately radiately

striated. Aperture irregularly subcircular, whitish. Outer lip

(viewed laterally) obliquely incurved. Basal and columellar mar-
gins forming one strongly arcuate line joined above to the extremity

of the labrum by a thickish callosity. Operculum unknown. Length
15 millims., greatest diameter 18.

Hah. Lake Tanganyika {E. Coode Hore).

This is perhaps the most remarkable shell of the entire collection.

It is perfectly trochiform in general appearance ; and the character

of its sculpture agrees with that which obtains in many species of

that family. I have much pleasure in assoeiating with it the name
of Dr. John Kirk, who has been a most liberal donor of specimens

to the Museum, and has done much to advance our knowledge of

the fauna and flora of East Africa.

23. LiTHOGLYPHus zoNATus, "Woodward.

Lithoglyphus zonatus. Woodward, Proc. Zool. Soc. 1859, p. 349,
pi. 47. f. 3-30 ; Smith, P. Z. S. 1880, p. 350.

Hub. Lake Tanganyika {Thomson).

Several specimens of this species tend to show that it is subject

to little variation, the only difference of any importance consisting

in the greater or less contraction of the last volution and the conse-

quent increase or decrease in the size of the aperture.

24. LiTHOGLYPHUs NERiTiNOiDES. (Plate XXXIIL fig. 19.)

Lithoglyphus neritinoides. Smith, Ann. & Mag. N. H. 1880, vi.

p. 426.

Shell ovate, imperforate, thinnish, smooth. Spire short, purplish,

whitish beneath the suture. Whorls 4, convex ; last one large,

elongate, semitransparent, whitish, covered with an intensely thin

subolivaceous epidermis, ornamented with thread-like transverse

red lines. Aperture inversely pyriform, occupying a little less than

^ of the entire length of the shell. Outer lip thin. Columella

coated with a large callosity, extending from the upper extremity of

the labrum to the base of the aperture, and spread considerably

over the whorl in the umbilical region. Operculum unknown.
Length &\ milUms., greatest diameter 5 ; aperture 5 long, 3 broad.

Eab. Lake Tanganyika {Thomson).

This species resembles L. rufofilosus in its style of ornamen-
tation only, in other respects being totally distinct. The form

reminds one of certain small species of Neritina ; and on tliat ac-

count the specific name selected bears reference to that genus.

The great development of the columellar callosity is very remarkable.

All three specimens exhibit a dark transverse stain on the back of

the body-whorl at a short distance from the suture ; but whether or

not this is a permanent character requires more examples in proof,
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25. LiTHOGLYPHUs RUFOFiLosus. (Plate XXXIII. figs. 20, 20a.)

Lithoglyphus rufofilosxts, Smith, Ann. & Mag. N. H. 1 880, vi. p. 426.

Shell globose, thick, rimate, white, encircled with very fine,

thread-like red lines, covered with a very thin epidermis. Whorls

5|, rapidly increasing, convex, separated by a simple deepish suture,

striated by the lines of growth ; last whorl large, globose. Aper-

ture also large, inversely rather pyriform, whitish, occupying about

I of the entire length of the shell. Peristome continuous. Outer

lip thin ; base and columella thickened, the latter particularly so,

and reflexed. Length ISmillims., greatest diameter 11^ ; aperture

\Q^ long, 6 broad.

()perculum dark brown, ovate, straighter on the inner or colu-

mellar side, paucispiral in the centre, which portion is surrounded

by concentric layers.

Hah. Lake Tanganyika (Thomson).

The operculum of this species resembles that of Tiphoiia in

miniature. The centre of it is paucispiral or littorinoid ; and this

part is inclosed by a border which apparently consists of concentric

layers. The number and distance apart of the thin red lines are

subject to variation, one specimen having as many as twelve upon
the body-whorl, and another as few as four,

Syrnolopsis.

Syrnolopsis, Smith, Ann. & Mag. Nat. Hist. ser. 5, vol. vi. p. 426
(1880).

Shell subulate, smooth, imperforate. Aperture broadly sinuated

at the base, with the outer lip slightly thickened, widely sinuated

in the middle, and produced towards the lower part, furnished far

within with one or two prominent lirse. Columella thickened, with

a distinct plait at the upper part, and joined to the upper extremity

of the labrum by a thin callosity. Operculum unknown.
This curious form has all the appearance of a marine genus, in

fact closely resembling Obeliscus or Syrnola. The basal sinuation

of the aperture is similar to that in some species of Rissoina ; but

the plication on the columella is wanting in that group. This is

uot very prominent in the adult shell ; uor are the two lirae within

the aperture visible, except through the semitransparent shell, unless

the lip is broken away. On removing a portion of it these become
apparent, the upper one being the thicker and extending parallel

with the suture tor about the distance of half a whorl, the lower one
being shorter and more slender. The fold on the columella becomes
remarkably prominent as it ascends the spire ; and this may be ob-
served by grinding off one side of the shell. As nothing is known
of the animal, the systematic position of the genus is doubtful ; how-
ever, it may temporarily be classed with the Rissoidse.

26. Syrnolopsis lacustris. (Plate XXXIII. figs. 21-21 b.)

Syrnolopsis lacustris, Smith, loc. cit.

Shell smooth, glossy, elongate, subulate, imperforate, yellowish
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horn-colour, banded with white beneath the suture. Whorls 12;

first two or three convex, the rest nearly flat, slowly increasing,

finely striated by the very flexuous lines of growth. Suture simple,

hardly oblique. Aperture small, occupying nearly 5 of the total

length. Labrum and columella as above described. Length 1 1^
millims., diam. 3 ; aperture 3 long, 2 broad.

Hab. Lake Tanganyika (Thomson).

Besides the lines of growth, some species show traces of spiral

Btriation.

27. Ampullaria gradata, sp. nov. (Plate XXXIIL figs. 22,

22 a.)

Shell globose, narrowly umbilicated, rather thin, moderately

glossy, sculptured with oblique distinct lines of growth and minute

spiral striae invisible to the naked eye, yellowish olive, with several

bands and lines of a greenish tint. "Whorls 6, depressed and flat-

tened above, convex at the sides. Spire gradated, worn at the pur-

plish-brown apex, equalling about one fourth of the total length.

Aperture pyriform, whitish within at the upper part, and light brown
elsewhere, with the bands and lines of a vivid dark brown colour

:

those on the upper part stop short at a little distance from the margin

of the lip, leaving a narrow space of a sulphur colour ; those lower

down extend almost to the edge, where they are particularly bright.

Lip thin, with scarcely any internal thickening. Columella below

the umbilicus well curved, expanded, yellowish, connected with the

upper extremity of the labrum by a very thin callosity.

The following are the measurements of the three largest spe-

cimens :

—

Length,
millim.



290 MR. E. A. SMITH ON SHELLS FROM [Feb. 1 T,

28. Lanistes purpurexjs, Jonas.

Ampullaria purpurea, Jonas, Archiv f. Naturgesch. 1839, p. 342,

pi. 10. f. 1 ; Philippi, Conch.-Cab. p. 22, pi. 6. fig. 1.

Bulimus tristis. Jay, Cat. Shells, p. 121, pi. 7. fig. 1.

Meladomus olivaceus, H. & A. (non Paludina olivacea, Sowerby),

Genera, vol. i. p. 349, vol. iii. pi. 37. f. 6-6 b.

Meladotmis bulimoides, Swainson, Treatise on Malacology, 1840,

p. 340 (probably).

Hab. Lake Nyassa, and between it and the east coast {Thomson).

One specimen from the lake differs from the normal form of the

species in having the whorls flatter and the lines of growth some-

what puckered beneath the suture. Another shell, found further

eastward, has a very unusually conical form, with the volutions also

exceptionally flat.

The species appears to be very abundant at Zanzibar, and has

also been found in many localities further south, in Mozambique.

29. Lanistes affinis, Smith. (Plate XXXIV. fig. 23.)

Lanistes affinis. Smith, Proc. Zool. Soc. 1877, p. 716, pi. 74. fig. 7.

Hab. Lake Nyassa (^Simons & Thomson).

"When I described this species I had but a single shell before me,

which now proves to be only a small example of it.

The series brought home by Mr. Thomson show that it attains

a considerably larger size. The finest specimen is 60 millims. in

length, and has a considerable part of the surface strongly mal-

leated, which, judging from the rest of the specimens, appears to be

quite an exceptional feature. But one constant character, which

may serve to part it from its congeners, is the narrow orange-yellow

line which borders the volutions immediately beneath the suture.

L. ovum, Peters, has a more elevated spire and smaller aperture

;

and L. ellipticus, Martens, appears to be (judging from the figure,

Novitates Concho), vol. ii. pi. 70. figs. 9, 10) more narrowly umbi-
licated, with the last whorl and aperture considerably narrower at

the base. The penultimate whorl, too, of the latter is vepy narrow

in proportion to the body-whorl.

The operculum is very thin, pale, horny, and considerably smaller

than the aperture. The odontophore extracted from the dried re-

mains of an animal agrees exactly with that of L. ovum (Troschel,
• Gebiss der Schnecken', vol. i. p. 90, pi. 6. fig. 1 1).

30. Lanistes, sp., jun.

Hab, Lake Tanganyika (Thomson).

Only a single immature specimen of a species of this genus was
found. This is the first record of its occurrence in the lake.

The specimen has a depressed spire, but not so flattened as L.
nyassanus, is rather widely umbilicated, and consists of three

whorls. It closely resembles the apical portion of L. solida de-

scribed by me from Lake Nyassa.
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31. Melania (Sermyla) admirabilis. (Plate XXXIV.
fig. 24.)

Melania (Sermyla) admirabilis, Smith, Ann. & Mag. N. H. 1880,

vi. p. 427.

Shell elongate, thick, turreted, whitish, stained by a brownish

earthy deposit. Whorls probably about 10, very convex, and much
constricted beneath at the oblique very deep suture, unequally bi-

partite by a shallow furrow a little beneath the suture, bearing

strong obliquely arcuate ribs, which at the upper end terminate iu

a tubercle above the shallow groove which crosses them ; they vary

in number considerably, in one specimen numbering as few as

fifteen on the last whorl, and in another as many as twenty-one
;

last whorl with the costse abruptly terminating at the middle,

beneath which it is girded by five or six strong concentric lirae,

which are of equal thickness and equidistant. Aperture ovate,

acuminate above, narrowed and effuse at the base. Columella

oblique, arcuate at the lower part, thickened and united to the upper
end of the outer lip by a thin callosity. Length 47 millims., diameter

14 ; aperture 14 long and 8 wide.

Hab. Lake Tanganyika {E. Coode Hore).

This species is remarkable for its solidity, and the strength of the

costation.

32. Melania TUBERCULATa, Miiller.

Hab. Lake Tanganyika {Thomson).

Again this ubiquitous species presents itself. It is without a
rival in the extent of its geographical distribution, having been re-

corded from Malta, North, East, and West Africa, Lake Nyassa,
Madagascar, Mauritius, Syria, Ceylon, Persia, Arabia, Mesopotamia,
Siam, Java, island of Formosa, and Australia. The Tanganivka
specimen is rather strongly cancellated, and exhibits the red dottino-

upon the transverse or spiral ridges.

33. Melania tanganyicensis. (Plate XXXIV. fig. 25.)

Melania tanganyicensis, Smith, Annals, loc. cit.

Shell small, turreted, solid, almost black, with a broad light-chest-

nut band occupying the middle of the whorls ; these are about six

in number, flat at the sides, and roundly shouldered above, strongly

ribbed, tbe ribs being broad but not much elevated ; the body-
whorl is large in proportion to the rest of the shell, and has a few
transverse sulci at the base. Aperture al.Tiost half as long as the

entire shell. Columella well curved, pale and thickened towards the

base. Length Jg millims., diam. 2|- ; aperture 3^ long.

Hab. Lake Tanganyika {Thomson).

In this instance also the species is represented by a single speci-

men only ; and that too is in worn condition. Its characters, how-
ever, are such that it can readily be recognized from allied forms,

none of which approximate very closely. Certain varieties of M.
polymorpha, a Nyassa species, exhibit a close relationship in form,
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but dififerences of coloration and sculpture. M. tanganyicensis

has the upper part of the whorls of the spire somewhat swollen and

almost blacli, the lower half being light chestnut, the black portion

beneath this in each whorl being concealed by the upper part of the

succeeding volution.

34. Melania(Melanella)nassa, Woodward. (Plate XXXIV.
figs. 26-26 b.)

Melania (Melanella) nassa, "Woodward, P. Z. S. 1859, p. 349, pi.

47, f. 1 ; Smith, P.Z.S. 1880. p. 348 ; Reeve, Con. Icon. fig. 216;

Brot, Con.-Cab. pi. 6. f. 7.

This Tanganyikan shell is subject to much variation, both in form

and sculpture.
* The number of plicae in two of the specimens collected

by Mr. Thomson is exceptionally small, there being but ten upon the

last whorl. In contrast to this another example has twenty-six upon

the same volution. One of the two former is also abnormal in

another respect, namely in having the transverse ridges very narrow,

thread-like, continuous on and between the plications, and of a brown

colour. In the other they are whitish, interrupted by brown dots

upon the lower part of the last whorl. The solid marine character

of this species distinguishes it from all others, and when the oper-

culum, at present unknown, and the animal are examined, it will

probably receive distinct generic rank.

Since writing the above, another series of this remarkable species

has been sent to the Museum by Dr. Kirk of Zanzibar. Among this

set are some exceptionally large specimens, peculiar also for a sub-

truncation near the base of the columella. This I imagine would be

concealed when the shell arrived at maturity by a deposition of

calhis. Although of very large size, not one of these appears to

be adult, judging from the thickness of the outer lip. The number

of transverse lirse on the last whorl is unusually large ; and the

whorls are broadly and flatly gradated.

35. Melania ( ?) horei. (Plate XXXIV. fig. 27.)

Melania ( ?) horei, Smith, Annals & Mag. Nat. Hist. ser. 5,

vol. vi. p. 427 (1880).

Shell ovate-conical, smooth, brown, with a narrow white line

beneath the suture. Spire conical, a trifle excentric, inclining very

slightly to the right (the aperture being towards the eye and down-

wards). Whorls 6|, scarcely convex, exhibiting faint incremental

striae. Suture simple ; last whorl rising somewhat upon the pre-

ceding near the aperture, then suddenly descending to the margin of

the labrum, furnished with a slight basal thickening, aperture ovate,

rather acuminate above, purplish brown, occupying about f of the

entire length. Lip a little thickened, especially towards the suture,

and somewhat patulate near the base. Columella whitish, mode-

rately arcuate, united to the upper extremity of the labrum by a

thin callosity. Length 14 millims., diara. 6| ; aperture 6 long, 4

broad.

Hab. Lake Tanganyika (Hore).
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This is another instance of a species from Tanganyika having
very much the appearance of a marine form. At present the

operculum and animal are unknown ; and therefore I place it pro-

visionally in the genus Melania ; for it approaches in some respects

certain aberrant forms of that group, e. g. M, brevis, d'Orbigny,
and M. parva, Lea.

The colour is not uniform in tint ; for beneath the whitish infra-

sutural line the brown is paler, then comes a darker zone gradually
blending into a paler one. The body-whorl too has an ill-defined

basal zone.

36. TiPHOBiA HOREi, Smith. (Plate XXXIV. fig. 28.)

Tiphobia horei. Smith, Proc. Zool. Soc. 1880, p. 348, pi. 31. f.

6-66.

When describing this very remarkable form, I was unable to give

any account of the operculum. Fortunately, one of the specimens
brought home by Mr. Thomson had that appendage adhering to the
interior. It is almost black, horny, elongate-subovate, rather con-
cave exteriorly, paucispiral in the centre, which portion is surrounded
by apparently concentric layers. The lower side has a glossy

border, which is broadest on the outer margin, narrow and slightly

thickened on the inner or columellar edge.

It is not sufficiently large to close the aperture of the shell as in

the genus Paludina ; and the paucispiral character of the early stage

of its growth confirms my original opinion that the species should
be classed with the Melaniidse. It is by no means a common shell

according to the observation of Mr. Thomson, being restricted to a

certain part of the lake, and even there not abundant. The absence
of an epidermis is still maintained in the specimens now under ex-
amination ; and this very remarkable peculiarity may be considered

eventually a suflScient distinction to separate the genus from the

Melaniidse.

37. Neothauma tanganyicense, Smith.

Neothauma tanganyicense. Smith, Proc. Zool. Soc. 1880, p. 349,
pi. 31. figs. 7-7c.

In this instance also I am enabled to give an account of the oper-

culum. It is of a reddish colour, and normally paludinoid, the

nucleus being situated about midway between the inner or columellar

border and the centre. One of the specimens is unusually acutely

carinate around the centre of the body- whorl, and very deep in the
suture.

38. Paludina capillata, Frauenfeld.

Paludina capillata, Frauenfeld, Proc. Zool. Soc. 1865, p. 659 ;

1877, p. 717, pi. 74. figs. 3-4.

Hab. Lake Nyassa (Kirk) ; between it and the east coast

{Thotnson).
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39. Paludina robertsoni, Frauenfeld.

Paludina robertsoni, Frauenfeld, P. Z. S. 1865, p. 659 ; Smith,

P. Z. S. 1877, p. 717, pi. 74. f. 5, 6.

Hab. Same as the preceding.

The specimens collected by Mr. Thomson are greenish olive,

with the angulation of the whorls strongly marked, and the columella

of a bluish tint.

40. Paludomus ferrugineus. Lea. (Plate XXXIV. fig. 29.)

MeJania ferruginea, Lea, Proc. Zool. Soc. 1850, p. 182; Reeve,

Con. Icon. fig. 147; Martens, Von der Decker's Reisen in Ost-

Afrika, vol. iii. p. 153.

Melania zanguebarica, Petit, Journ. de Conch, vol. ii. p. 263,

pi. 7. f. 1.

Hab. Between Lake Nj'assa and the east coast (TAomson); Umba
(^Craven) ; Zanzibar (Lea).

The specimen figured in the ' Couchologia Iconica ' is small in

comparison with those collected by Mr. Thomson, the largest of

which, if the apex were complete, would have a length of about

42 millims, and in diameter it is 17. In the original description

Lea describes the single shell which was submitted to him as

" ferruginea," and does not mention the dark zone round the middle

of the body-whorl. This, although very obscure, is visible in the

specimen referred to, now in the British Museum. In shells in

good condition two other bands are observable within the aperture

—

one above, close to the suture, and the other near the base. Melania

zangvebarica of Petit appears to be the same as this species ; and

Paludomus africanus of Martens, if not identical, offers but slight

distinctions.

41. Planorbis sudanicus. Martens.

This species was also recorded in my previous paper (Proc. Zool.

Soc. 1880, p. 349) on Lake-Tanganyika shells.

42. Segmentina (Planorbula) alexandrina, Ehrenberg,

var. TANGANYiCENSis. (Plate XXXIV. figs. 30-30 b.)

Shell moderately depressed, equally umbilicated on both sides,

obtusely angular at the periphery, distinctly keeled on the top of

the whorls, and angulated around the umbilicus, brownish horn-

colour, spirally finely striated and more distinctly by the incre-

mental lines. Whorls 5 ; aperture irregularly lunate. Peristome

strengthened within with a whitish rib. Height of largest specimen

4 miUims., greatest diameter 12; aperture 4 high, 3i broad.

Another is 10 wide and 3| high.

Hab. Lake Tanganyika (Thomson).

The four shells before me are constant in the characters above

given, and might therefore be specifically distinguished from the

P. alexandrina of Ehrenberg. The normal form of that species

has the whorls rounded above, is a trifle flatter, and consequently not
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SO deeply umbilicated and less acutely carinated around the umbilicus.
The teeth, which frequently are present within the aperture of the
Egyptian species, do not exist in either of the Tanganyikan speci-

mens ; but the character of the rib bordering the peristome is similar

in both forms.

43. LiMN^A NATALENsis, Krauss.

Limncea natalensis, Krauss, Siidafrik. Moll. p. 85, pi. 5. f. 15 ;

Kiister, Con.-Cab. pi. 6. f. 1-3 ; Martens, Mai. Blat. 1866, pi. 3.

f. 8, 9.

Hab. Lake Tanganyika (Hore ^ Thomson).
Tliis species has a very extensive range, having been recorded from

Natal (Krauss), Abyssinia (Blan/ord and Martens), Lake Nyassa
(Kirk and Simons) ; and from the west side of the continent at

Benguela the same species, apparently, has been described under the
name of L. orophila.

44. Physa, sp.

Hab. liake Tanganyika (Thomson).
This genus, not previously recorded from this locality, is repre-

sented by a single, probably young shell. It is very much of the
same character as P. nyassana, described in the Proc. Zool. Soc.

1877, p. 717, pi. 75. fig. 16-17. However, it is distinct; for ou
comparison with a specimen of that species of similar size, it proves
to consist of fewer whorls, has a less prominent spire, and narrower
umbilicus.

45. Cyrena (Corbicula) radiata, Parreyss, var. ?

Cyrena radiata. Parr., Philippi, Abbild. ii, p. 4, pi. i. f. 8 ; Cles-

shi. Conch.-Cab. (Corbicula) pi. 28. f. 16-18.

Hab. Lake Tanganyika (Thomson).
The shells from the lake are more finely and closely ribbed than

the specimens from the White Nile described by Philippi, and the
the hinge is a trifle stouter, but in all other respects agree very well.

The shell figured by Sowerby in a wretched monograph in the
' Conchologia Iconica,' under the name of " Cyrena radiata, Hanley,

? MS." (pi. xi. f. 47 a, b), is quite distinct from this species

;

but fig. 47c on pi. xiii. may be a bad representation of it.

This species was recorded by me from Lake Nyassa (P. Z. S. 1877,
p. 718). On comparing the specimens from that locality with those
I'rom Tanganyika it becomes a matter of uncertainty whether they
should be regarded conspecific. The shells from the latter lake

are longer from the umbo to the ventral margin, and consequently
less transversely oblong ; their colour is a deeper violet within, whilst
the Nyassa specimens are fleshy-brown, varied by the external

umbonal and lateral violet rays. Such being the case, I prefer to

consider the shells before me as doubtfully belonging to this species,

until an opportunity occurs of studying this most difficult genus
more thoroughly.
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46. Pleiodon SPEKEI,"Woodward. (Plate XXXIV. figs. 31, 31a.)

Pleiodon spe^ei, Woodward, Proc. Zool. Soc. 1859, p. 348, pi. 47.

f. 2 ; Smith, P. Z. S. 1880, p. 350 ; Reeve's Conch. Icon. vol. xvi.

f. 2; Kiister's Conch.-Cab. [iridina) pi. 70. f. I.

Hab. Lake Tanganyika {Thomson).

Of this fine species the present collection contains two specimens

—

one quite young, and the other half-grown. The younger shell

shows that the teeth on the hinge-line are early developed ; and both

specimens are broader posteriorly than the adult form and less

acuminate at the extremity. The interior of the valves is bluish

white, faintly tinged with rose towards the umbones.

47. MuTELA EXOTICA, Lamarck.

Mutela exotica, Lamarck, Anim. s. Vert. ed. 2, vol. vi. p. 571 ;

Reeve's Con. Icon. {Iridina) fig. 2.

Iridina nilotica (Ferussac), Sowerby, Zool. Journ. vol. i. pi. 2

;

id. Con. Icon. f. 4 ; Kiister, Con.-Cab. pi. 25. f. 3.

Iridina elongata, Sowerby, Genera, fig. 1 ; id. Conch. Icon. f. 1.

Hah. Lake Tanganyika {Thomson).

None of the specimens exceeds 3^ inches in length ; and one or

two of them are indistinctly wrinkled perpendicularly across the

valves a short distance from the umbones.

48. Spatha TANGANYicENSis, Smith. (Plate XXXIV. fig. 32.)

Spatha tanganyicensis, Smith, Proc. Zool. Soc. 1880, p. 350,

pi. 31. figs. 8, 8a.

The specimen figured in the above work proves to be an unusually

broad form, having the posterior extremity much less acuminate

than in what appears to be the most common or typical form of the

species. In describing the young shell I suggested that the narrow
rostrated form would become modified as the animal increased it,

and that the dorsal alation would also enlarge. This surmise is to a

great extent upheld by the series of specimens before me. However,
the shape remains much more slender than I supposed ; but the

dorsal wing does increase considerably. The colour of the epidermis

varies with age—in young shells generally being yellowish green,

and becoming darker or of an olive-brown when more mature. The
form of the anterior end is not faithfully described by me or cor-

rectly depicted in the figure of the adult shell. The only full-grown

specimen then before me was broken at that particular part. The
series now at hand shows that the angle formed by the dorsal margin

(which slightly descends near the extremity) and the upward sweep
of the anterior boundary is much more acute, the latter sometimes

being slightly sinuated just below the angle.

49. Unio niloticus, Cailliaud.

This species has been previously recorded from Tanganyika, in

my former paper. Several additional specimens show that the form

and general colouring of the exterior of examples from this particular
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locality vary considerably ; however, not one of them takes the

form of U. ceffijptiacus of Ferussac, which Jickeli unites with this

species. All have the more rhomboidal form and less central

umbones of U. niloticus ; and the epidermis varies from dark olive-

brown to yellowish olive or miiform brown. Some of the specimens

are indistinctly rayed ; and others have a few raised epidermal ridges

radiating from the umbones towards the anterior end of the ventral

margin. Without exception the valves in front of the umbones are

corrugated; but posteriorly there is but rarely any trace of such

ornamentation.

50. Unio burtoni, Woodward. (Plate XXXIV. figs. 33-336.)

Unio hurtoni. Woodward, Proc. Zool. Soc. 1859, p. 349, pi. 47.

fig. 1.

Hah. Tanganyika {Hore and Thomson).

The collection brought home by Mr. Thomson contains a series

of specimens which I believe are varieties of this species. Not
one of them corresponds with the typical form, of which the Mu-
seum possesses two examples—one from the Cumingian collection,

the other, the type, presented by Capt. Speke. Both these shells

are in a considerably worn condition, scarcely a vestige of the epi-

dermis remaining. Their form, too, is more transverse, flatter; and the

umbones are less prominent. Among the present series there are

two varieties, one much more strongly sculptured than the other.

The subgranular character of this ornamentation is somewhat dif-

ferent from that on the typical shells ; but some allowance must be

made for this, owing to their worn condition. Their outline, too, is

no doubt modified to a certain extent from the same cause. The
colour of the interior varies from white to uniform rich brownish

purple. Both varieties vary in this respect; and intermediate grades

of coloration are found in each series. The exterior of the valves also

presents difference of colour, in some specimens being of a yellowish

tint indistinctly radiated with fine green lines ; others are of the

same general colour, but lack the green rays ; and, again, certain

specimens exhibit more of an olivaceous exterior more or less

varied with green, the latter consisting of indistinct fine radiating

lines.

As a whole, the form of Mr. Thomson's specimens is rather more

convex and deeper from the umbo to the ventral margin than that

of the two typical specimens ; still, as I have previously stated, this

in the latter case may be the result of their worn state.

Other specimens, collected by Mr. Hore near Ujiji and recently

forwarded to the British Museum by Dr. John Kirk, approach the

typical form more closely. The outline varies very much, judging

from this series, the position of the umbones also being in some

much more forward than in others. The freshest of these, having

the epidermis to some extent preserved, shows that the species is

ornamented with fine green radiating lines. The amount of sculp-

ture is intermediate between that found on the more rugose variety

Proc. Zool. Soc— 1881, No. XX. 20
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collected by Mr. Thomson ; and in character it is also intermediate,

being less granulose than some, yet hardly agreeing with that of the

type specimen. These slight diiFerences are probably modifications

produced by difference of locality ; for the shells collected by Mr.

Thomson were from the southern end of the lake, whilst those

obtained by Captain Speke and Mr. Ilore were found further north,

near Ujiji.

51. Unio nyassaensis, Lea, vars. (Plate XXXIV. figs. 34-346.)

Utiio nyassaensis. Lea, Proc. Acad. Nat. Sci. Philad. 1864,

p. 108 ; Journ. Acad. Nat. Sci. Philad. 1866, vol. vi. p. 33, pi. \2.

f. 32 ; Smith, P. Z. S. 1877, p. 719 ; Sowerby, Conch. Icon. sp. 224,

f. a, b (U. nyassce), Errata and Index (U. nyasscnsis).

Var. = V. MrUi, Lea, I. c. p. 108 ; Journal, p. 32, pi. 12. f. 30.

Var. = U. aferula, Lea, I. c. p. 109 ; Journal, p. 34, pi. 13. f. 34.

Hab. Lakes Tanganyika and Nyassa {Thomson.)

Far. TANGANYTCENSIS (fig. 34 «).

There are but three valves in Mr. Thomson's collection, which I

think may possibly belong to this species. They differ from the

normal form in being rather longer transversely, of a pinkish-red

colour within, and without also, beneath the greenish epidermis.

The latter is finely rayed with green. The sculpture is very similar

;

but the corrugation does not extend quite so far down the valves.

Var. from Nyassa (fig. 34S).

Mr. Thomson's specimens are more triangular than those collected

by Dr. Kirk at the same locality, having the hinder extremity

considerably produced and pointed. Like the three valves from

Lake Tanganyika, they are rather smoother than typical specimens

;

and some of them are of the same pinkish-red colour. Although,

as a rule, very different in form from that figured by Lea, still great

allowance has to be made for the great variation that obtains among
freshwater genera, and especially in the outline of species of Unio ;

and consequently I prefer to consider the shells in question as vari-

eties of this species rather than distinct forms.

52. Unio tanganyicensis, Smith. (Plate XXXIV. fig. 35.)

Unio tanganyicensis. Smith, Proc. Zool. Soc. 1880, p. 351, pi. 31.

f. 9, 9a.

As in the case of U. lurtoni, so also in this species, the specimens

now before me differ from the shells described previously. They
are less distinctly radiated with green, produced and beaked pos-

teriorly very considerably, and also exhibit a distinct sinuation near

the posterior end of the ventral margin. The latter feature, how-

ever, exists in some of the typical shells, though in a considerably

less degree. They are too, as a rule, narrower from the umbo
to the opposite side. The absence of the green lines is to a great

extent accounted for by the worn condition of the exterior of most

of the specimens ; for as soon as the epidermis is removed they

vanish with it, being only epidermal markings.
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53. Unio thomsoni. (Plate XXXIV. fig. 3G.)

Unio thomsoni, Smith, Ann. & Mag. Nat. Hist. 5th series, vol. vi.

p. 430 (1880).

Shell ovate, rather acuminated behind, concentrically striated,

granosely radiately distinctly corrugated in the dorsal region on hoth

sides of the umbones. The latter also prettily wrinkled in a zigzag

manner, small, rather acute, and placed well forward. Colour

yellowish or pinkish, faintly rayed with an obscure dull pinkish hue,

more or less hidden by a thin olivaceous epidermis. Valves not deep,

with a small anterior lunule, and a rounded narrow ridge on the

posterior slope, with a shallow depression on each side. Anterior

end regularly curve, posterior acuminate, ventral margin consider-

ably arcuate and indistinctly sinuate near the hinder end. Anterior

teeth small, irregularly bifid in one valve and trifid in the other,

roughened and striated ; posterior teeth slender, occupying about

half the extent of the slope from the beaks to the hinder extremity.

Interior of valves variable ; sometimes the nacre is bluish white

rayed with pinkish, and in other instances more uniformly purplish

brown. Length 1.5 millims., width 21, diam. 10.

Hah. Lake Tanganyika (Thomson).

In general aspect this species is similar to U. tanganyicensis, but

may be recognized bj' its smaller umbones, the radiating wrinkling

on hoth sides of them, and the greater amount of it upon them,

the greater curve of the ventral margin, the broader, more ovate

shape, and the absence of green radiating lines.

Only three specimens of it were collected ; but they agree in the

above particulars, and have a peculiar tout ensemhle, which imme-
diately arrests notice if mixed with specimens of U. tanganyicensis.

The two depressions with a rounded ridge between, down tlie

hinder dorsal area, is another feature not occurring in that species.

54. Unio horei. (Plate XXXIV. fig. 37.)

Unto horei, Smith, ibid. p. 429.

Shell oblong, subrhomboidal, a trifle broader behind than in front,

inequilateral, rather thin, pearly, covered with a yellowish-olive

epidermis. Hinge-line straightish ; anterior end broadly curved

;

ventral margin only slightly arcuate ; hinder side oblique, very

feebly curved, forming an angle above with the hinder dorsal slope,

and a curve with the basal margin rather more sudden than that at

the opposite end of the valves. The latter are concentrically striated,

zigzagly corrugated towards the umbones, and radiately plicated on

each side of them ; and down the hinder dorsal area there are two

shallow depressions, which radiate from the umbones. Interior

white, pearly ; anterior and posterior teeth thin, lamellar ; scars shal-

low, anterior the deeper, subquadrate. Length 16| millims., width

25, diam. 9k.

Ilab. Lake Tanganyika (Thomson).

The single specimen of this interesting species, whose measure-

ments are above given, is in all probability but the young form of a

shell which attains a much larger size. However, it is quite distinct

20*
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from the other species of the genus known as inhabiting the lake,

and is easily recognized by its form and thin lamellar teeth. U. bakeri,

H. Adams, from Lake Albert Nyanza, approaches the present

species, but is much longer and much more corrugated upon the

surface.

EXPLANATION OF THE PLATES.

Plate XXXII.

Fig. 1, la. Cyclostoma insulare, vara., p. 277.

2, 2 a, 2 0. Helix (Isanina ?) ni/assana, p. 278.

3, 3 a. Helix {Trovhoncmina) mozambicensis, var., p. 279.

4, 4 a. Strq^taxis gigas, p. 279.

5, 5 a. craveni, p. 280.

6, 6(7. mozambicensis, p. 280.

6 *. Ennea IcBvigata, p. 281.

7, 7 a, 7 b,7 c. Bulimus (Rkachis) bratinsii, p. 281.

8, Bulimus notabilis, p. 282.

9, (Bulimimis) kirki, p. 282.

10, Achatina hctmillei, p. 282.

Plate XXXIII.

Fig. 11. Achatina craveni, p. 283.

12, thomsoni, p. 283.

13, {Limicolaria) caillaudi, p. 284.

14, 14 a. Achatina [Limicolaria) rectistrigctta, p. 284
15, Subulina lenta, p. 284.

1 6, solidiuscula, p. 285.

17, 17 a, 17 b. Limnotrochus thomsoni, p. 285.

18, 18 a, 18 b. kirJci, p. 286.

19, Lithoglyphus neritinoides, p. 287.

20, 20 a. Lithoglyphus rufofilosus, p. 288.

21, 21 a, 21 b. Syrnolojisis lacitstris, p. 288.

22, 22 a. Ampullaria gradata, p. 289.

Plate XXXIV.

Fig. 23. Lanistes affinis, p. 290.

24. Melania {Sermyla) admirabilis, p. 291.

25. tanganyicensis, p. 291.

26. 26 a, 26 b. Melania (Melanella) nassa, p. 292.

27. Melania horci, p. 292.

28. Tiphobia horei, operculum, p. 293.

29. Fahidomus fcrriigineus, p. 294.

30. 30 a, 30 b. Segmentina (Planorbula) alexandrina, var. tan-

ganyicensis, p. 294.

31. 31 a. Pleiodon spekei, p. 296.

32. Spiatha tanqanyiccnsis, p. 296.

S3, 33 a, 33 b. 'Unw Imrtoni, p. 297.

34. 34 a, b. TJnio nyassacnsis, p. 298.

35. Unio tanganyicensis, p. 298.

36. thomsoni, p. 299.

37. horei, p. 299.
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4, On some North-American Tineid?e. By Thomas, Lord
Walsingham, F.Z.S.

[ReceiTed February 15, 1881.]

(Plates XXXV., XXXVI.)

In a paper published last year in the Proceedings of this Society,
I endeavoured to contribute a few observations upon synonymy,
calculated to afford some assistance towards a revision of the
North-American Tineidee. I now propose to describe a few more
new species from that country, and to direct attention to the
synonymy of some others of the genera to which they belong. Of
the teii genera noticed in this paper, four only have at present been
recognized by American authors. The claims of one other to a foot-
ing in the New World have hitherto rested upon Mr. Walker's record
of a single specimen not now to be found in the British Museum.
Two European genera are now, for the first time, mentioned as
occurring there, unless one of these has possibly been recharacterized
in America under another name; and three, "so far as I am able
to determine, are new. Some species known in Europe are also now
recorded from California and Oregon.

Phryganeopsis, gen. nov.

Caput Mrsutum; antennce pubescentes ; haustellum mediocre; palpi
maxillares plicati ; palpi labiales capite ter longiores, porrecti,
supra et infra hirsute pilosi. Alee anticcB a basi dilatatcB, casta
subarcuata, apice depresso ; margo apicalis obliquus. Alee posticce
latce. Abdomen anguste compressum. Tibice hirsute piloses,

aliquot t?icrassatce.

Head rough ; antennae indented at the joints, pubescent in both
sexes, more strongly in the male ; ocelli none ; tongue of medium
length, slightly scaled ; maxillary palpi folded. Labial palpi pro-
jecting, three times the length of the head, slightly drooping ; the
second joint scarcely thickened beyond the middle, the apical joint
rather more than half the length of the second, roughly clothed to

the points with coarse hair-like scales.

(S . Fore wings rather broad, the costa slightly arched, depressed
towards the apex(broader and subfalcate in the female) ; apical margin
oblique. Hind wings broad, not perceptibly indented below the apex

;

fringes long. Abdomen laterally compressed, projecting considerably
beyond the hind wings. Tibiee roughly hairy, somewhat thickened.

This somewhat aberrant form should probably be placed some-
where near the genus Incurvaria. It differs very considerably in the
form of the palpi, but approaches that genus in the neuration and
in the form of the abdomen, as also somewhat in general appearance.

I have failed to find, in the writings of either Mr. Clemens or Mr.
Chambers, any generic description which would rightly apply to its

peculiar structure and appearance ; nor is there any European form
which corresponds to it.
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Phryganeopsis brunnea, sp. nov. (Plate XXXV. fig. 1, la,

16, Ic).

Capite ochreo, palpis hrunneis, antennis sordidis ; alls aiiticis cum

ci/iis chocolate brunneis, purpurea vel viridi-purpureo subnitidis,

casta dimidia exteriore dilute ochracea maculata, puncta disci

et puncta in medio marginis dorsalis dilute ochraceis ; alls

posticis (S brunneis, $ suhpurpureis.

Head roughly clothed, ochreous ; palpi dark brown, slightly de-

pressed, extending three times the length of the head beyond it. An-

tennae pubescent in both sexes, dirty whitish brown above in the $ .

Fore wings and cilia dark ehocolate-brown, with a gloss of purplish

in the S and of greenish purple in the $ , especially noticeable

where any abrasion of the scales has occurred ; the costa is faintly

marked on its outer half with two or three groups of pale ochreous

scales, the last of which lies above the apex at the commencement
of the costal cilia ; there is a spot of the same colour on the middle

of the dorsal margin, with a small pale discal spot above and beyond

it. Hind wings brown in c? ,
purplish in the $ . Legs and abdomen

of the same colour ; the feet slightly paler.

Expanse, 6 20, $ 25 millim.

Three specimens (2 d" , 1 ? ) on the coast of Klamath county,

California, June 18/2.

Genus Calantica (Zeller).

Calantica polita, sp. nov. (Plate XXXV. fig. 2.)

Capite crinito et thorace candidis ; antennis {excepta basi Candida)

cinereis ; palpis decumbentibiis, articulo secunda cinerea, apicali

Candida ; alis anticis nitidis, subeceruleo-candidis, puncta in

fine cellulcB fusco, costae basi anguste cinerea, strigula dorsali

ohliqua past medium cinerea, ciliis subcinereis ; posticis saturate

plumbeo-cinereis, ciliis dilutioribus.

Head roughly clothed, together with the thorax shining white

;

the palpi depressed, having the second joint cinereous, the apical joint

thickly clothed, white above, touched with ciuerous beneath. Antennae

white at the base, cinereous beyond.

Fore wings shining white, with a faint bluish tinge ; a fuscous dot

at the end of the cell ; the base of the costa narrowly cinereous, and

a small cinereous oblique streak beyond the middle of the dorsal

margin, but preceding the discal spot to which it points ; this streak,

in some specimens, is obsolete ; the cilia are slightly tinged with

cinereous, and in some specimens have a row of very faint minute

cinereous dots at their base, along the apical margin. Hind wings

very pale greyish cinereous, with paler cilia. Underside of the fore

wings cinereous, of the hind wings greyish.

Expanse 15 millim.

The only points of structure in which this species appears to

differ from the European representatives of the genus Calantica are

the greater length of its palpi and the less thickened tibiae of the

first pair of legs.
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Ar^olepia, gen. nov.

Capilli in capite et fronte hirsuti. Palpi labiates breves, articulo

secundo incrassafo, supra hirsute crinito, tertio inconspicuo.

Atitennce pubescenies. AIcb anticce elongatce, ad angulum analem
dilatata; casta nonarcuata; mart/o apicalis obliquus, vix concavus.

Alee postica sat latce, aliquot acuminata.

Head rougii above and in front, the scales on the face projecting for-

wards in a compact tuft ; those above the eyes erect and less closely

compressed; ocelli present. Antennae slender, pubescent, about

half the length of the fore wings ; basal joint short, slightly enlarged.

Maxillary palpi none. Labial palpi short, thickly clothed with coarse

scales, which project more widely above than beneath ; the second

joint somewhat thickened ; the apical joint short and nearly con-

cealed, well clothed to the apex.

Fore wings elongate, narrow at the base, gradually widened to-

wards the anal angle, which is well defined, especially by the form
of the projecting cilia, which give the wing a somewhat hatchet-

shaped appearance not entirely due to the wing-structure. The
apical margin is oblique, the cilia at the apex slightly rounded.

Hind wings about the same width as the widest part of the fore

wings, somewhat produced and acuminate at the apex, with very

long cilia, especially about the abdominal fold.

This genus approaches Plutella (Schranck) and Plutelloptera

(Chambers), but differs from the first in the form of the palpi, and
irom the last in the shape and neuration of the wings. It has no
"independent elongate triangular cell," as described and figured by
Mr. Chambers (Journ. Can. Soc. Nat. Hist. Jan. 1880, pp. 3-23,
fig. 7).

Ar^olepia subfasciella, sp. nov. (Plate XXXV. fig. 3, 3«.)

Head rough above and in front, white, with a fuscous streak along

the middle of the crest. Antennse slender, scarcely pubescent,

distinctly spotted above with white and fuscous ; the basal joint

fuscous. No maxillary palpi discernible. Labial palpi short, the

second joint roughly clothed above ; the apical joint short, partly

concealed, white above and- at the tips, dingy fuscous at the sides

and beneath.

Fore wings elongate, widened towards the apex, the anal angle

somewhat distinct; apical margin oblique, not emarginate bel'-w the

apex ; the costal and dorsal margins both somewhat bulge 1 near

the base. Ground-colour of the fore wings greyish white, pro) \sely

speckled and clouded with greyish fuscous, which is especially

collected in two indistinct broken fasciae obliquely inverted, the one
from before, the other from beyond the middle of the costa ; the

second of these is distinctly interrupted beyond the middle of the

disk, the dorsal portion being narrower and less conspicuous than tiie

costal ; the first is not distinctly interrupted, but the lower or dorsal

portion of it becomes suddenly darker than the costal half. Around
the apex and apical margin are several square greyish fuscous spots

or patches, running completely through the whitish cilia—three costal.
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of which the first forms the outer edge of the second fascia, and about

five marginal, the last being in the cilia at the anal angle ; these

are also conspicuous on the underside.

Hind wings scarcely emarginate below the apex, very pale brownish

fuscous, slightly shaded about the margins and at the base of the

pale cilia.

The thorax is of the same colour as the darkest portions of the fore

wings; the abdomen faintly banded, the anal tufts hghtly ochreous.

Expanse 20 millim.

Seventeen specimens, April 16th, 1872, on Currant Creek, aa
affluent of John Day's River, North Oregon.

Genus Pltjtella (Schranek).

Plutella CRUCIFERARUM, Zell. (Wockc, 1626).

This species has been frequently recorded under various names
as occurring in North America (see Chambers, Index to described

Tineina of United States and Canada, Bull. U.S. Geol. and Geog.
Survej', 1878, p 161), as it does also in Europe, Asia, and Africa.

I met with it on Mount Sliasta, California, in August 1871 ; but I

have no recollection of having found it in tbe same abundance there

as in Europe. My list includes nine specimens.

It is probably the insect referred to by the Editors of the American
Naturalist (vol. v. p. 194) under the name of Tinea spilotella, which
should be added to Mr. Chambers's list of synonyms.

Plutella interrupta, sp. nov, (Plate XXXV. fig. 4.)

Capite et thorace albidis ; antennis albidis, griseo-fusco annulatis et

bicinctis ; pa/pis tenuibus albidis ; ulis anticis subochraceo-albis,

dilute griseo-fuscis, ultra medium subliiuratis et in tolo margine
punctatis, macula parva costali ultra medium griseo-fusca,

vitta elongata in plica sub medio cellulcB late interrupta fusca

;

posticis cum ciliis griseis.

Head and thorax white ; palpi rather slender, white, the second
joint touched with greyish fuscous above. Antennae white, annnlated
with greyish fuscous, and having two rather wide but inconspicuous

rings of greyish fuscous, the first about their middle, the second
beyond it.

Fore wings rather yellowish white, very slightly shaded or mottled
with pale greyish fuscous, especially beyond the middle ; a pale

greyish fuscous spot on the costa, at about one third from the apex
;

the costal, apical, and dorsal margins dotted with greyish fuscous
;

on the fold is a dark fuscous streak, commencing below the costa

near the base, widely interrupted below the middle of the cell, the first

portion slightly curved and more than twice as long as the second :

hind wings and their cilia grey. Underside greyish fuscous.

Expanse 19 millim.

This is evidently the North-American representative of the Euro-
pean Plutella annulatella (Curtis), which it greatly resembles. It

differs in the ground-colour of the fore wings being yellowish white
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instead of greyish oclireous or "greyish brown," as stated in Mr.
Stainton's Manual ; but it possesses the same characteristic markings,
rendered more conspicuous by the paler ground-colour, but more
curtailed and divided ; the two rings on the antennae appear in both
species, although, curiously, they are not mentioned by Mr. Stainton
either in his ' Insecta Britannica ' (Tineina) or in the Manual. The
dark shading, which in English specimens covers the whole upper
half of the fore wings, is scarcely traceable in the single specimen now
before me, which occurred in Southern Oregon at the beginning of
May 1871.

Plutella albidorsella, sp. nov. (Plate XXXV. fig. 5.)

Capite albo ; palpis albis, ad latera brimneo-fusco attinetis ; an-
ten7iis subannidatis, apicem versus bimaculutis ; thorace albo;
alls anticis albis, litura bruiineo-fusca, infra bianguluta, ultra

medium oblique porrecta, plus quam dimidium costale obtegit,

punctis normuUis in margine apicali et maculis in sjiatio apicali

brunneo-fuscis, ciliis albidis brunneo-fusco interruptis ; posticis

subcinereis.

Head white
;
palpi white, the tuft upon the second joint tinged

on the outside with brownish fuscous. Antennae white at the
base, faintly annulated beyond it, with two brownish fuscous spots

towards the apex, the first occupying about three joints, the second
(nearest to the apex) occupying two. Thorax white. Patagia
hrownish fuscous at their base, white beyond.

Fore wings white, with a large brownish fuscous costal blotch ex-
tending over more than half the wing, having two angles at its lower
edge, the outer one of which is the most clearly defined, terminated
obliquely beyond the middle. There are a few brownish fuscous dots

on the dorsal margin, and some small brownish fuscous blotches on
the apical portion of the wing, the whitish cilia being also interrupted

by brownish-fuscous spots and streaks.

Hind wings pale cinereous.

Expanse 1.5 milHm.
A single S specimen of this very distinct species occurred in Lake

county, California, June 18, 1880.

Plutella porrectella, Linn. (Wocke, 1624).

This species occurred May 31, 1872, in Mendocino county, in

August on Mount Shasta, California, and in June in Southern Oregon,
but very sj)aringly : I met with only about six specimens in all.

It was first noticed in America by Dr. Clemens, who described it under
the name Plutella vigilaciella, teste Stainton (Tin. N. Amer. p. 90).

Plutella vanella, sp. nov. (Plate XXXV. fig. 6.)

Capite et palpis albidis ; anteiinis annulatis ; alis anticis albidis

brunneo atomosis, fascia basalt triangulari obliqua et plaga
media triangttlari (in casta macula albida interrupta) brunneis,

margine apicali brunneo, anguste adumbrate ; posticis cinereis,

ciliis paulo dilutioribus.
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Head and palpi whitish, the latter having the tuft on the second

joint about the same length as the apical joint. Antennae annulated

with brown and whitish.

Fore wings whitish, dusted with brownish scales, with a brown
triangular basal fascia tending obliquely outward from the costa,

where it is very wide, and reaches the base of the wing to beyond
the first third of the dorsal margin, where it is very narrow. Be-

yond this, after a conspicuous oblique fascia of the pale ground-

colour, is a large brown V-shaped blotch enclosing a whitish trian-

gular costal spot occupying about the middle of the costa ; the apical

margin is somewhat narrowly shaded with brown ; and the whitish

cilia are touched with brown, especially towards the anal angle.

Hind wings cinereous, the fringes scarcely paler.

Expanse 16 millim.

May 19, near San Francisco; June 16-22, Lake county j July 1.5,

Shasta county, California.

A single specimen of what I suppose to be a variety of this spe-

cies occurred on the coast towards the north of California in June
1872. In it the whitish ground-colour of the fore wings is entirely

suffused with brown, and the markings, although in exactly the same
position as in the normal form, are almost obscured.

The species is much larger than Plutella hufnagelii, Zell., and
differs in its markings, but is evidently allied to it.

Genus Cerostoma (Latreille).

The only species, among those described by American authors,

which has been placed in this genus up to the present time is

Cerostoma brassicella (Fitch), which is the well-known cosmopolitan

Plutella cruciferaruin (Zell.), as pointed out by Mr. Stainton (Tin.

N. Amer. p. 90), also subsequently by Prof. Zeller (Verb. z.-b.

Ges. Wien, 18/3, p. 33), and by Mr. Chambers, Mr. Chambers, in

his Index to the Tiueina of the United States and Canada (Bull.

U.S. Geog. & Geol. Surv. vol. iv. no. 1, p. 134), omits to notice

that Mr. Walker (Cat. Lep. Het. B. M. xxviii. p. 546) records the

occurrence in Hudson's Bay of Cerostoma xylostella (Linn.) {den-

tella, Fabr., Staud. and Wocke Cat. 1652). I have searched for the

specimen in the British Museum, and am unable to find it. It is

not improbable that one of the allied species, hereinafter described,

may have been under Mr. Walker's notice. There is scarcely suffi-

cient evidence, in the absence of the specimen referred to, to establish

the occurrence of Cerostoma xylostella (Linn.) in America.

Among the numerous Tineidee which I have received from the

Eastern States the genus Cerostoma has been conspicuously absent,

affording an additional illustration of the divergence of their Lepi-
dopterous fauna from those of California and Oregon.

Cerostoma instabilella, Mann.

I am indebted to Mr. Stainton for a specimen of this species, which
1 have carefully compared with nine examples taken on Mount Shasta,
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California, in August 1871. I can detect no appreciable difference

between the American and the European forms.

The absence of any defined anal angle in the fore wings, although

the cilia somewhat replace it in appearance, will at once enable C.

instdbilella to be distinguished from the following new species ((7.

falciferella, Wism.).

Cerostoma falciferella, sp. nov, (Plate XXXV. fig. 7.)

Capite cum palpis griseo atomosis ; alls anticis angustis, quam
latioribus quadrupio longioribus, margine apicali falciformi,

fidvo-griseis, fasciis duabus a margine dorsali obliquis sub-

obsoletis ; posticis dilute cinereis.

Head speckled grey ; the tufted palpi projecting more than twice

the length of the head beyond it, speckled grey.

Fore wings narrow, fully four times as long as wide, the apex ex-

tremely falcate, the anal angle well defined, its projecting cilia giving

a falciform appearance to the apical margin, rusty grey, with a slight

tawny shade upon their costal half not extending to the apex. There
are two subobsolete slightly darker fasciae scarcely distinguishable,

except towards the dorsal margin, from which they tend obliquely

outwards—the one scarcely beyond the middle, the other halfway
between this and the base of the wing ; and in some specimens is a
narrow and rather angulated tawny fuscous streak running from the

end of the cell to a point immediately above the apex, and another

from the base of the wing below the middle running parallel to the

first half of the dorsal margin.

Hind wings and their cilia pale cinereous.

Expanse 25-28 miUims.
Twelve specimens, Mount Shasta, California, August 1871 ; six

specimens, Camp Watson, Northern Oregon, beginning of April.

This species is larger than C. instabilella, which usually expands
about 21 or 22 millims., and is distinguishable from it by the develop-

ment of the anal angle of the fore wings and by its broader hind wings.

Cerostoma radiatella (Donovan).

I took seventeen specimens of this species at Camp "Watson in

Northern Oregon, which exhibit an equal range of variation to that

which is attained by the same species in Europe. They occurred in

April 18/2, probably after hibernation; but for the most part they
are in good condition.

Cerostoma cervella, sp. nov. (Plate XXXV. fig. 8.)

Capite dilute cervino, ore et palpis supra pallidioribus ; antennis

albo et fusco annulatis ; atis anticis costa arcuata apice non
fulcata, cum ciliis, subpurpurascenti-cervinis, striga diffusa

purpureo-fusca a terno basali usque ad apicem divisis, maculis
duabus in margine dorsali purpureo-fuscis, ^mma apud angulum
basalem, secunda paulo post medium; posticis dilute fulvido-

griseis, ciliis paulo pallidioribus ; abdomine supra cinereo, infra
albido.
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Head pale fawn-colour, the face somewhat paler. Palpi fawn-

colour at the sides and beneath, paler above. Antennae annulated

with whitish and fuscous.

Fore wings with tlie costa arched, the apex not falcate, together

with their ciUa pale fawn-colour, more or less suffused or sprinkled

with purplish, having a purplish fuscous diffused streak running

from before the middle to the apex, dividing the apical half of the

wing into two nearly equal parts. There are two purplish fuscous

spots on the dorsal margin, the first at the rather conspicuous angle

near the base, the second scarcely beyond the middle. The cilia at the

anal angle are very long, giving the whole wing a falcate appearance.

Hind wings pale fulvous grey, the cilia somewhat paler.

Abdomen above pale cinereous, beneath (together with the legs)

whitish.

760. Expanse 20 millim.

I have two specimens of this species—one reared from a cocoon

found on the trunk of an evergreen oak. May 18, near San Francisco,

the other from a cocoon found on June 14, on a leaf of Helianthus

lolanderi (Gray), in Mendocino county, California. The first

emerged on May 31, the second on June 27, 1871. It is allied to

Cerostoma parenthesella, Linn, {costella, Fabr.), Wocke, 1641.

Cerostoma stjbltjcella, sp. nov. (Plate XXXV. fig. 9.)

Capite albo ; antennis albo et fusco annulatis ; thorace cuneum

album gerente ; a lis anticis costa arcuata, apice subfalcato,

suhfulvo-cervinis, ciliis et patagiis unicoloribus ; posticis cum

ciliis cinereo-albidis, margine paulo adumbrato.

Head white
;

palpi white above, fawn-colour at the sides and

beneath. Antennaj animlated with white and fuscous. Thorax with

a white wedge-shaped mark pointing backwards from the head.

Fore wings with the costa slightly arched, the apex subfalcate,

fawn-colo\ir with a slight tawny gloss ; the patagia and cilia are of

the same colour. The hind wings and their cilia are dirty whitish,

slightly tinged with cinereous along their margins and at the base

of the cilia.

Expanse 15-17 miUim.

Three males, two females.

Mendocino and Lake cotinties, June 10 to 17, and Shasta county,

Cahfornia, July 19, 1871.

This species belongs to the same group as C. sylvella (Linn.), C.

alpella (Schiff.), and C. lucella (Fab.). It is most nearly alhed to

the latter, differing from it in the white wedge-shaped thoracic

mark, in the darker fawn-colour of the fore wings, which are also

of a more uniform width, not attenuated towards the base as in the

European species, and in the much paler hind wings.

Cerostoma dentiferella, sp. nov. (Plate XXXV. fig. 10.)

Capite, thorace et palpis (supra) stramineo-albidis ; antennis

annulatis ; patagiis dilute castaneis. Alis anticis a basi ad
apicem jmr^iurascen/i-brunneo suffusis ; costce basi, margine
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dorsali, dente obliquo ultra medium supra projecto, et margine

apicali cum ciliis, dilute croceis : posticis stramineo-albidis.

Head, palpi, and thorax yellowish white, the sides of the palpi aad

the patagia touched with pale reddish brown ; antennae annulated.

Fore wings pale canary-yellow suffused with bright purplish

brown, except at the costal portion of the base and along the dorsal

two thirds of the wing ; the apical margin and cilia beneath the falcate

apex also maintain the pale ground-colour, and the dark portion of

the wing is incised on its lower edge beyond the middle by au oblique

tooth-shaped projection from the pale dorsal space.

Hind wings and cilia straw-white.

Abdomen and legs whitish grey.

Expanse 20-22 millim.

Mount Shasta, Cahfornia, August 1871.

This and the two following species belong to the group of which

C. dentella. Fab. {xylostella, Linn.), No. 1652 of Wocke's Cat., is

the type, and are nearly allied to that species.

Cerostoma canariella, sp. nov. (Plate XXXV. fig. 11.)

Antennis annidatis ; palpis, cupite, thorace et alls anticis dilute

croceis, labe subangulata apud medium et ciliis ad apicem fal-

catian subcastaneis ; alis posticis cum ciliis stramineo-albidis.

Antennae annulated with yellowish white and chestnut-brown.

Palpi pale yellowish, slightly tinged with brown at the sides, projecting

nearly three times the length of the head beyond it. Head, thorax,

and fore wings pale canary-yellow ; the fore wings strongly falcate at

the apex, having a subangulate and rather diffused pale chestnut-

brown blotch on the cell about the middle, often with a few blackish

scales about the angle on the middle of its lower edge ; in good

fresh specimens a few single pale chestuut-brown scales are thinly

scattered over the surface of the pale ground-colour ; cilia yellow,

tinged at the tips with brownish, es{)ecially at the extreme apex.

Abdomen, hind wings, aud cilia straw-white.

Expanse 19-21 millim.

Scott's Valley, Lake county. May 18, 1871.

Several specimens flying among Symphoricarpus mollis (Nuttal).

Cerostoma frustella, sp. nov. (Plate XXXV. fig. 12.)

Antennis annulatis ; capite stramineo ; palpis externe brunneis,

interne albido-stramineis ; alis anticis croceo-Jlavidis, rufo-

brunneo svffusis et partim lineatis {excepto margine dorsali

dilute croceo^ ; posticis cum ciliis dilutissime griseis.

Head yellowish above, paler in front ; palpi yellowish white above

and on their inner sides, tinged with brown outwardly ; antennae an-

nulated ; the middle of the thorax whitish, the patagia reddish brown.

Fore wings pale yellow, suffused and partly streaked with reddish

brown, except at the base of the costa and along the dorsal third of

the wing, wliich is pale canary-yellow, and is separated from the

darker portion of the wing by a whitish streak along the basal half.

The brown shading is most conspicuous along the fold, where it ex-
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tends in a strong streak from the base to beyond the middle, and is

diffused in the form of ill-defined lines upwards and outwards to the

middle of the costa and to the apical margin. In some specimens

the costa is touched with whitish on its extreme edge before the

middle. Cilia reddish brown.
Hind wings and cilia very pale grey.

Expanse 19-21 milHm.
Twenty-six specimens, Shasta county, California, July 28, 1871.

EucERATiA, gen. nov.

Capilli hirsuti. Ocelli nulli. Palpi maxillares nulli. Palpi
labiales longe porrecti, hirsute vestiti, articulo secundo supra
Jioccoso, tertio basi incrassato, quam secundus paulo longiore.

AntenncB pubescentes, articulis alternis aliquid incrassatis.

AlcB anticce costa paulum arcuata, amplcB, margine apicali

obliqiio, angulo anali subconspicuo. Alee posticce plence, ciliis

longis, apice vix acuminata.

Head and face rough with tufts of long scales projecting forwards

and upwards. Ocelli none ; maxillary palpi none. Antennae pubes-

cent, slender ; basal joint somewhat enlarged, the alternate joints

slightly thickened by groups of appressed scales above. Palpi

straight, projecting three times the length of the head in front,

hirsute, with the first joint small; second scarcely thickened, tufted,

especially on its upperside, with long bristling scales projecting for-

wards ; third rather longer and slightly more slender than the

second, enlarged at the extreme base, also roughly clothed, having a
tendency to turn outwards as in Topeutis (Zeller).

Fore wings ample, with the costa shgbtly arched, the apical margin
oblique, the apex extended, and the anal angle not well defined.

EucERATiA CASTELLA, sp. nov. (Plate XXXV. fig. 13, 13«,

36, 13c, \M.)

Capite et thorace albis ; antennis albis, fusco svpra maeulatis

;

palpis poj-rectis, hifsutis, albis,fusco adspersis; alis antids albis,

squamis brunneo-fuscis sparse irroratis, ciliis albis fusco
terminatis ; alis jwsticis dilute brunneo-fuscis, ante medium
albidis, ciliis albis ; anticis infra dilute brunneo-fuscis, alba

marginatis ; posticis infra albidis paulo fuscescentibus.
Head, face, and thorax white. Antennae pubescent, white, conspi-

cuously dotted above with brownish fuscous beyond the base, tinged

with brownish fuscous beneath. Palpi projecting nearly three times

the length of the head beyond it, with the first joint small, second
joint scarcely thickened, tufted ; apical joint of even size, slightly

longer than the second, white, clothed with long coarse scales, most
ofwhich, especially at the sides and beneath, are tipped with brownish
fuscous, the tuft on the second joint and the apical joint itself

having a tendency to turn outv/ards as in the genus Topeutis, Zell.

Fore wings white, sjiarsely irrorated with distinct brownish fuscous

scales ; cilia white, tipped with brownish fuscous. Hind wings

white at the base and about the abdominal margin, shading off into
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pale brownish fuscous, which covers more than their apical half

;

cilia white, with a slight brownish fuscous line towards their base

around the apex. Underside of fore wings brownish fuscous, with all

the margins white ; underside of hind wings white tinged with

brownish fuscous.

Legs and abdomen yellowish white.

Expanse 17-21 millim.

Several specimens near San Francisco and on Mount Shasta,

May and August, 1871.

EucERATiA SECURELLA, sp. nov. (Plate XXXV. fig. 14.)

Capite et palpis hirsutis, gi-iseo-albidis ; antennis annulatis ; alls

anticis a basi dilatatis (casta post medium arcuata, margine
apicali concavo), griseo-albidis, brunneo-fusco dilute suffusis vel

lituratis, st)-i(/a ultra medium plicce oblique transversa fusca,

striga angulata diffusa apud finem cellula postice subfusco

marginata, litura costali post medium subconspicua, ciliis brun-

neo-fusco et albido alternantibus ; alis jiosticis saturate albido-

griseis.

Head and palpi very roughly clothed, greyish white above, brown-
ish beneath ; antennae annulated ; thorax greyish white.

Fore wings greyish white, shaded and sometimes blotched with
greyish and brownish fuscous, narrow at the base, expanding out-

wardly, rather hatchet-shaped, having the costa somewhat arched
beyond the middle, the apical margin slightly concave. The species

is somewhat variable. In some specimens the most conspicuous

markings are an oblique detached transverse fuscous streak crossing

beyond the middle of the fold (in one example this streak is divided

into two spots), a pale whitish angulated streak at the posterior

angle of the cell, deflected and diffused outwardly towards the anal

angle, and a brownish fuscous, more or less conspicuous blotch

shghtly beyond the middle of the costa; in others this blotch is

extended and reduplicated towards the apical portion of the wing,
giving it an obliquely bifasciated appearance. The cilia are chequered
with alternate white and brownish or greyish fuscous spots, extend-
ing round the apex. Underside unicolorous greyish fuscous, with
chequered cilia.

Hind wings pale whitish grey, the extreme margin faintly shaded

;

underside pale whitish grey.

Expanse 25 milhm.
Seventeen specimens, taken in Sonoma county, California, late in

May 1871.

It is larger than the preceding species, and has the apical margin
slightly more concave ; but in the antennae and palpi, as well as in

their general structure, they are very similar.

Genus Depressaria (Haw.).

Mr. Chambers, in his List of described Tineina of the United States

and Canada, in the Bulletin U.S. Geol. and Geogr. Surv. (vol. ix. 1878),
enumerates twenty-seven species originally supposed to belong to this
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genus. Of these, eleven species described by Mr. Chambers have been

removed by himself to other genera; and he has suggested that three

more of his species should probably also be transferred to Gelechia,

One species is found to be identical with a known European form,

leaving twelve species on the list. To these must be added three

others described by Mr. Walker, of which Mr. Chambers makes no
mention.

Depj-essaria georgiella. Walk. Cat. Lep. Het. B. M. xxxv.

p. 1827, belongs to the genus Trichotaphe (Clem.) ; but I am unable

at present to determine the species. It should more properly be in-

cluded in the genus Gelechia than in Depressaria.

Depressaria cJausella, Walk. Cat. Lep. Het. B. M. xxix. p. 564,

is evidently D. cinereocostella (Clem.), which is well figured in the

Annals of the Lyceum of Nat. Hist. New York, vol. ix. The pre-

face to the volume of Mr. Walker's Catalogue in which his descrip-

tion appears is dated March 7. 1864. The paper in which Dr.

Clemens described it was also published at some time during the

month of March in the same year. Full references are given by
Mr. Chambers to the several published notices of this species, with

the exception of that by Mr. Walker.

Depressaria confertella, Walk. Cat. Lep. Het. B. M. xxix. p. 563,

is a Cryptolechia, and is identical with Cryptolechia tentoriferella,

originally described by Dr. Clemens as Machimia tentoriferella,

Clem. (Proc. Ac. Nat. Sci. Phil. 1860, p. 212). It has also since

been described by Mr. Chambers under the name Depressaria fer-
naldella, which is contained in his list of the genus. I am assured

by Prof. Fernald that he is well acquainted with the species, and

that it agrees with a specimen of the true C. tentoriferella which I

received from him for comparison with Mr. Walker's D. confertella ;

hut I am aware that Mr. Chambers himself (U.S. Geo), and Geogr.

Surv.) still doubts their identity. Prof. Zeller (Verb. z.-b. Ges.

Wien, 1873, p. 40) first pointed out that it should properly be

included in the genus Cryptolechia. After eliminating this, we
have thus eleven unquestioned species of the genus Depressaria

recorded as occurring in North America :

—

^D. atrodorsella, Clem.

J 'D. cinereocostella, Clem.

\ D. clausella. Walk.

^D. eupatoriella, Cham.
'Z). grotella, Robinson.

^D. heracliana, De G.

^D. hilarella, Zell.

'X). lecontella, Clem.
D. nebulosa, Zell.

'Z). pulvipumella, Clem.
D. robiniella, Packard.

D. scabrella, Zell.

Doubtfully referred to Gelechia by Mr. Chambers (Bull. U.S.

Geol. and Geogr. Surv. Vol. p. 138) :

—

D.I pallidochrella, Cham.
D.I rileyella, Cham.

D.l versicolorella, Cham.

1 These are figured in the Annals of the Lyceum of Natural History, New
York, vol. ix.

^ Of these I have seen specimens in Mr. Stainton's collection.

' Also European.
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To these may now be added the following from the Western
States :

—

Depressaria sabulella, sp. nov. (Plate XXXVI. fig. 1.)

Capite et palpis (articulo apicalifusco annulato) saturate ochreis ;

antennis fuscis; a/is anticis saturate ochreis, costce basifusca,
punctis quatuor disci fuscis quorum duobus anticis ampHus di-
versis minoribus, nebula subconspicua inierjacente fusca ; pos-
ticis dilute griseo-ochraceis.

Head and thorax very pale ochreous
; palpi the same, but with

a slight fuscous annulation on the apical joint, which is also slightly
tipped with fuscous ; antennse fuscous.

Fore wings very pale ochreous, with the base of the costa fuscous
;

four small fuscous discal spots, of which the two upper ones are
further apart and less conspicuous than the two lower ones, which
are also both situated nearer to the middle of the wing ; between
the two upper dots is an inconspicuous fuscous shade ; some dif-

fused inconspicuous fuscous spots around the apical margin, as well
as on the hind margin of the pale greyish ochreous and rather
shining hind wings. Cilia of hind wings very pale.

Expanse 24 milHm.
One specimen, in Mendocino county, California, June 12, 1871.
This species is allied to Bepi-essaria subpropinquella (Stn.), which

is of a generally darker hue, and lacks the two outer dots and the
fuscous base to the costa. It differs from Depressaria nanatella,
Stn., also in the number of its discal dots, and in the less mottled
appearance of the fore wings.

In a single specimen taken on Mt. Shasta in August, the wings
are shorter, the discal spots and the fuscous base to the costa are
entirely absent, the costa is mottled, the apical margin immaculate

;

moreover the cilia of the fore wings are slightly rosy, the cilia of the
hind wings being pale yellowish. I am disposed to regard it as a
distinct species.

Depressaria argillacea, sp. nov. (Plate XXXVI. fig. 2.)

Capite, palpis et antennis dilute griseo-ochreis ; alis anticis dilute

griseo-ochreis, fusco atomosis, plaga basali diluta in margine
costali difusa, postice fusco marginata, punctis duobus disca-

libus ante medium fuscis, puncto ad fnem cellulce subalbido,
nebula fusca mediana antice apposita ; posticis saturate argil-

laceis.

Head, palpi, antennse, and thorax pale greyish ochreous, the face

slightly paler.

Fore wings pale greyish ochreous (a cold stone- or clay-colour)

,

irrorated with blackish fuscous scales; the pale basal patch, is dif-

fused along the costal margin, but bounded below it by an outwardly
diffused but inwardly distinct blackish fuscous shade ; before the
middle are two fuscous dots, sometimes containing some brownish
scales placed obliquely, the upper one being nearest to the base

;

these are followed by a blackish fuscous cloud above the middle of
Proc. Zool. Soc— 1881, No. XXI. 21
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the wing, which reaches to a pale dirty-whitish dot immediately be-

yond and below it, situated about the end of the cell, and surrounded

by some brownish scales. In some specimens is a faint indication

of a second pale discal dot preceding it ; and in others the two fuscous

dots are almost obsolete.

Hind wings very pale greyish ochreous ; cilia of the same colour

as the wings.

Expanse 21 millim.

The species occurred at Newville, Tehama county, California,

July 5, 1871, and in the neighbourhood of Fort Klamath, in Oregon,

at the end of September, also at Old Fort Watson, in Northern Ore-

gon, in April of the following year, but was not abundant.

It approaches D. ocellana (Fab.) and B. yeatiana (Fab.), but

differs from the latter in colour, and in having the fore wings' wider

and less rounded at the apex.

Depressaria arnicella, sp. nov. (Plate XXXVI. fig. 3.)

Capife suhochraceo; palpis subochraceis, articulo apicali annulato;

antennis fuscescentibus ; alls anticis saturate ochreis, fusco

dilute sublituratis, punctis tribus discalibus et nebula subcon-

spicua fuscescentibus, casta et margine apicalifusco punctatis,

ciliis rufescentibus ; alis posticis griseo-sericeis, ciliis rufescen-

tibvs.

Head and palpi greyish ochreous, the apical joint of the palpi

annulated with fuscous ; antennae greyish fuscous.

Fore wings pale ochreous, more or less suffused and blotched with

greyish fuscous ; three rather fuscous discal dots, two about the

basal third of the wing, of which the upper one is nearer to the base

than the lower, and one towards the end of the cell ; between them

lies a slight greyish fuscous cloud, sometimes reaching to the costa ;

the pale basal patch is not very clearly defined, but extends above

the cell along the basal third of the costa ; the costal and apical

margins diffusely dotted with greyish fuscous. Cilia rosy reddish.

Hind wings shining grey, with rosy reddish cilia.

Expanse 22 millim.

Five specimens, bred from larvae feeding on Arnica angustifolia

(Vahl), on Mount Shasta, Cahfornia, August 1871. Allied to

Depressaria adspersella (Kollar), but without the distinct black

costal dots of that species.

Depressaria klamathiana, sp. nov. (Plate XXXVI. fig. 4.)

Capite griseo ; palpis griseis, articulo apicali fusco annulato ;

thorace griseo ; alis anticis rufo-griseis, plaga basali ad medium
costce antics producta albo-grisea, postice subrufo marginata,

punctis duobus discalibus nigris erectis et punctulo albido apud

jinem celhilce, ciliis rufescentibus ; posticis ulbido-griseis, ciliis

dilute rufescentibus.

Head grey ; palpi grey, annulated on the apical joint with fuscous ;

antennae pale reddish grey.

Fore wings reddish grey, with a whitish grey basal patch pro-
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longed on the costal third nearly to the middle of the wing, dis-

tinctly margined beneath it by a strong reddish shade, outwardly

diffused and blended with the paler (more greyish) apical half of the

wing ; the costa slightly speckled with reddish grey ; two blackish

discal spots of raised scales scarcely beyond the basal third, the lower

one being the furthest from the base and slightly elongate ; beyond

these, about the end of the cell, is a whitish dot, surrounded by a

few fuscous scales, sometimes preceded by a similar but even less

conspicuous dot on the cell ; some fuscous scales are distributed

around the apical margin. Cilia dull reddish.

Hind wings whitish grey, with rather rosy cilia.

Expanse 21 millim.

Five specimens taken near Fort Klamath, in Oregon, in the

autumn of 1871. One only is in good condition.

This species appears to be allied to Depressaria cinijlonella

(Zeller), to which it bears some resemblance ; but it is less mottled,

and has more red about it ; moreover the fore wings are less attenu-

ated and elongate.

Depressaria posticella, sp. nov. (Plate XXXVI. fig. 5.)

Capite et thorace subochraceis ; palpis concoloribus, articulo se-

cundo externe fusco adsperso ; antennis fuscis ; alls anticis

subochraceis, rufo paulum svffusis, fusco irroratis, puncto disci

ante medium fusco, punctis marginalibus diffusis fuscis, nebula

ante angulum analem (disci dimidium costale nunquam attin-

gente) fusca, ciliis subfuscis (aliquando subroseis).

Head and thorax rather dull ochreous ; palpi of the same colour,

sprinkled externally on the second joint with fuscous ; antennse

fuscous.

Fo-re wings rather dull ochreous, sprinkled with fuscous scales,

and somewhat suffused with a reddisli tinge in some specimens,

with a small fuscous spot at the base of the costa ; a fuscous dot on
the cell before the middle, some diffused fuscous dots along the

apical margin, and a fuscous cloud or blotch before the anal angle,

reaching from the dorsal margin nearly to the middle of the wing,

but not attaining the costal half Cilia with a fuscous or a rosy

tinge in different specimens.

Hind wings greyish ; the cilia rosy ; the anal tuft sometimes rosy.

Expanse 18-21 millim.

I met with this species in Lake county, California, on June 15

and June 30, 1871) and in Southern Oregon in May 1872. I also

bred a specimen from among larvae, feeding together with those of

another species of Depressaria (jisoraliella) on Psoralia physodes
(Dougl.), the larva being found in Mendocino county on May 24,

the perfect insect appearing on June 13. I am indebted to the

kindness of Prof. Henry N. Bolander, of San Francisco, for the de-

termination of this and other plants mentioned in this paper.

The species differs from Depressaria angelicella, Hiib. (Staud. &
Wocke, Cat. n. 1736), iu the absence of a dot on the fold, and in the

21*
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position of the fuscous cloud or blotch, which in that species is

situated about halfway between the costal and dorsal margins.

Depressaria nubiferella, sp. nov. (Plate XXXVI. fig. 6.)

Capite et thorace ochreis ; lyalpis ochreis, macula parva rufo-brun-

nea sub articulo apicali ; antennis rufo-brunneis ; alis anticis

ochreis, ultra plagatn basalem rufo-brunneo siiffusis, litura ultra

medium costam nee marginem dorsalem attingente subobliqua rufo-

hrunnea, margine apicali rufo-hrunneo, casta maculata ; alis

posticis dilute fusco-griseis.

Head and thorax ochreous, sometimes with a slight reddish tinge
;

palpi ochreous, recurved, reaching over the vertex, a small reddish

spot on the underside near the end of the acuminate apical joint

;

antennse reddish brown.
Fore wings ochreous, more or less suffused (beyond the pale basal

patch, which does not reach to the costa) with brownish red, which
forms a conspicuous darkly centred shade about the end of the cell,

reaching to the costa but not to the dorsal margin. This colour is

also conspicuous in a number of small spots along the costa, and in

a line which runs round the apex, along the apical margin, to the

anal angle ; the ochreous cilia are more or less shaded with the same
colour, especially at their tips ; and in some specimens is an indication

of two small discal dots situated before the dark central shade, and
rather above the middle of the wing, the upper one being nearer to

the base than the lower.

Hind wings pale greyish, sometimes with a very faint reddish tinge.

Abdomen about the same colour as the fore wings.

In some specimens the reddish tint suffused over the fore wings
is replaced by a browner hue, rendering the pale ochreous ground-
colour more conspicuous.

Two specimens bred in June from larvse found feeding on a species

of Hypericum, Rouge River, Oregon, May 22, 1872; others were
taken in Mendocino and Shasta counties, California, in June and
July 1871.

This species appears to be somewhat allied toD. astrantiee {^em.),
but differs from it in the dark central shade being somewhat less

oblique than in that species, in the pale thorax not being conspicu-

ously shaded with brown, and in the absence of the white discal dots

and distinct dark marginal dots which distinguish that species.

Depressaria ciliella (Stn.)

This species occurred in North Oregon in April 1872. I met
with three specimens only. The commoner European form D. ap~
plana (Fab.), of which it is sometimes supposed to be merely a

variety, was conspicuously absent, nor have I met with it in any
American collection.

Depressaria yeatiana (Fab.).

I took a single specimen towards the end of September 1871, near
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Fort Klamath, Oregon. I have also received the species from
Mr. Belfrage, from Texas, taken at the beginning of August.

Depressaria nervosa (Haw.).

Two specimens, undistinguishable from English examples of this

species, occurred in Southern Oregon at the beginning of May

Depressaria psoraliella, sp. nov. (Plate XXXVI. fig. 7.)

Capite soi-dide griseo ; palpis subrufescenti-griseis, articulo apicali

annulato ; ante/mis fusco-griseis ; thorace griseo ; alls anticis

basi grisea, riifo-brunneis, griseo et nigra (preecipue costam versus)
atomosis, punctulis duobus vel tribus disci subobsoletis ; posticis

siibfusco-griseis, ciliis rufescentibus.

Head dull greyish, sometimes sprinkled with reddish ; palpi
greyish above, reddish beneath, the apical joint annulated ; au-
tennse greyish fuscous. Thorax grey, slightly tinged with reddish
immediately behind the head.

Fore wings reddish brown, sprinkled with greyish and blackish
fuscous atoms, especially towards the costa ; the basal patch some-
what clearly defined, grey, extending slightly outwards towards the
costa, containing no dark spot on the dorsal margin as in the allied

species Z). cnicella, Tr. A series of three inconspicuous whitish dots
along the cell are sometimes almost entirely obsolete, the first and
last only being slightly visible in two of my bred specimens. Cilia

reddish.

Hind wings rather fuscous grey, with reddish cilia.

Expanse 20-24 millim.

Four specimens bred from larvse found drawing together the ter-
minal shoots of Psoralia physodes (Dougl.), May 21, Sonoma county,
California ; the perfect insects emerged June 5 to 8, Allied to
D. hepatariella, Zell., and D. cnicella, Tr.

Depressaria parilella (Treitschke),

A single specimen from the Eastern States (locahty uncertain)
agrees fairly well with the description of this species. I have com-
pared it not only with the figures given by Herrich-Schaffer and by
Duponchel, but also with some European examples in the British
Museum.

It differs from these in having the pale head, thorax, and basal
patch less clearly distinguishable from the main colour of the wing,
in the discal spots being almost obsolete, and in the cilia being uni-
colorous with the fore wings.

From the Western States I have other specimens, one of which,
taken in California in the summer of 1871, has the pale head, thorax,
and basal patch as cle.irly defined as in the European ^3a/-j7e//a; more-
over the pale discal spot is visible although inconspicuous ; but the
colour of the fore wings is much darker, and may be described as
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dull purplish fuscous rather than yellowish brown ; the palpi also

are much mottled and faintly annulated with purplish fuscous.

Other specimens, taken in Northern Oregon in 1 872, have the pale

head, thorax, and basal patch much obscured by the purplish fuscous

hue of the fore wings, and the pale discal spot obsolete ; but these

have probably lost some of their brilliancy during hibernation.

In all these the two blackish spots before the middle and the

blackish speckling beyond it are clearly distinguishable. On the

whole it is doubtful whether the species should or should not be

regarded as distinct from its European representative. I have no

doubt that the eastern and western American examples are mere
local forms of the same insect, although the ground-colour of the

fore wings of the specimen from the east accords much more nearly

with that of the true Depressaria parilella.

If an investigation of its habits should lead to the conclusion that

the American form is a distinct species, I would propose for it the

name Depressaria novi-mundi.

Depressaria emeritella (Stn.).

I bred four specimens of this rather rare European Depressaria

from larvae found feeding on leaves of what may have been a species

of Tanacetum, in May 1872, on Rouge river, in Southern Oregon.

I cannot find that I have preserved any specimen of the food-plant
;

but in my notes it is recorded as an Artemisia.

The specimens agree to the most minute particular with Mr.
Stainton's description of this. species-

Depressaria umbraticostella, sp. nov. (Plate XXXVI.
fig. 8.)

Capite et palpis sordide ochraceis ; antennis fuscis ; thorace nigro-

fusco ; alis anticis sordide ochreis, macula basali, punctulis

duobus disci, punctis costalibus et marginalihiis diffusis et

nebula costce medics nigro-fuscis, margine apicali late sub/usco

adumbrato, ciliis fuscescentibus ; jwsticis griseo-sericeis.

Head and palpi dull ochreous, the latter dusted with fuscous

;

antennse fuscous. Thorax blackish fuscous.

Fore wings dull ochreous, slightly paler than the head, with a

short, blackish fuscous basal patch, wider pn the dorsal than on the

costal margin ; several minute, diffused, blackish fuscous spots along

the costal and apical margins ; a conspicuous outwardly diffused

blackish fuscous shade on the middle of the costa, preceded by two
minute discal dots of the same colour, of which the upper one is

nearer to the base than the lower, and a more or less conspicuous

wide subfuscous shade around the apical margin, reaching from the

costal patch to the middle of the dorsal margin. Cilia subfuscous.

Hind wings rather shining greyish.

Expanse 16-19 millim.

Taken on Mount Shasta, California, in August 1871, and in

Northern Oregon in April 1872, where it was not uncommon. It
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has somewhat the same fashion of ornamentation as Depressaria
atrodorsella, Clem. ; but it is a much smaller insect, with narrower
wings, more rounded at the apex and anal angle, and with the costal

blotch situated nearer to the base.

Genus Menesta (Clemens).

Menesta tortriciformella, Clem. Proc. Acad. Nat. Sci. Phil.

1860, p. 213; Stn., Tin. Nor. Am. p. 151.

Menestra tortriciformella, Cham., Bull, U.S. Geog. & Geol. Surv.
vol. iv. p. 157.

Gelechia liturella, Walk., Cat. Lep. Het. B. M. xxix. p. 591.

This is evidently the species described by Mr. Walker as Gelechia
liturella. His type, which is in the British Museum, is in suffi-

ciently good condition to be easily identified. It agrees with others
verified by comparison with what I believe to have been Dr. Clemens's
typical specimen in the collection of the American Eatomological
Society at Philadelphia.

Menesta rubescens, sp. nov. (Plate XXXVI. fig. 9.)

Capita, thorace et anlennis dilute subochraceo-cinereis ; pnlpis
diversis, subalbidis, articulo apicali brunneo-fusco adumbrato,
acuminato ; alis anticis a basi dilute subochraceo-cinerea rube-
scentibus, puncto discali subobsoleto fuscescente ; postids griseis.

^
Head, thorax, and base of the fore wings pale stone-grey

; palpi
diverging, whitish, the apical joint shaded with brownish fuscous,
the tongue scaled with brownish fuscous at the base.

Fore wings shaded oiF from the pale stone-grey base into pale
brick-reddish, becoming almost purphsh red before the apical margin;
a faint indication of a small subfuscous spot at the end of the cell.

Hind wings greyish.

Expanse 11 millim.

A single specimen received from Mr. Belfrage, from Texas, labelled
"August 1 6."

Genus Glyphipteryx (Hiibner).

Glyphipteryx regalis, sp. nov. (Plate XXXVI. fig. 10.)

Cdpiie, palpis et antennis griseo-sericeis ; alis anticis aurantiacis,
plaga dorsi basis, striga basali a casta obliqua, fascia anteme-
diana et strigis post medium costalibus tribus nitentibus dilute
griseo-chalybeis, ciliis fuscescentibus sub apice albido interruptis,
viacula eJongata supra angulum analem nigra, antice marginem,
apicalem versus attenuata, punctis quatuor metallice albido-cJialy-

beis ornata, spatio supra earn subochraceo-griseo, strigulisplurimis
transversis nigrofuscis ; jwsticis aurantiaco-brunneis.

Head small, shining greyish ; antennce greyish, scarcely pubescent

;

palpi short, slightly upturned, shining greyish above, whiter be-
neath. Thorax orange, greyish in the middle, whitish beneath.

Fore wings bright orange, with shining steel-grey bands or streaks
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aud four bright metallic steel-white dots set in an elongate black
,

patch above the anal angle. The first steel-grey streak, which is

much dilated towards the base of the costa, reaches obliquely to the

outer extremity of a steel-grey patch at the base of the dorsal mar-

gin ; beyond it, before the middle of the wing, is a narrow, straight,

pale steel-grey fascia with rather darkened margins ; shghtly be-

yond the middle of the costa is another pale steel-grey mark, ex-

panding immediately below the costa and diffused into a pale greyish

ochreous patch, much occupied by slender, transverse, blackish

fuscous streaks ; beyond this, again, is a bright steel-blue streak,

whitish towards the costa, and reaching to a whitish interruption in

the fuscous cilia above the middle of the apical margin ; a shorter

and paler steel-grey streak lies immediately before the apex, but does

not quite reach the apical margin. The costa is narrowly shaded

with blackish fuscous, especially beyond the middle. The elongate

black patch above the anal angle, containing four steel-white metal-

lic dots, stretches from the dorsal margin before the anal angle to

near the middle of the apical margin, in which direction it is some-

what attenuated ; there are two small black marginal dots below it.

Underside with two white costal streaks towards the apex, preceded

by two white costal spots, and with a short white streak from the

apical margin.

Expanse 17 miUim.

This species differs from Glyphipteryx loricatella (Tr.), in the

more rounded hind wings, which are not indented beyond the ab-

dominal angle, as well as in the absence of brilliant metallic endings

to the costal streaks, which, however, are the same in number and

position. It differs also in the absence of two white dorsal spots,

and in the black patch being narrower and running obliquely instead

of parallel to the dorsal margin. The hind wings are paler, and the

fore wings a lighter orange-colour than in the European species.

In general appearance it exhibits some approach to some of the

Hydrocampidce. The small head and the form of the palpi, as well

as the character of the ornamentation, cannot fail to remind us of

Cataclysta (H.-S.) and some allied Asiatic genera.

I have met with only one specimen, taken on Mount Shasta, Cali-

fornia, in August 1871, and shghtly denuded at the time of its

capture.

Glyphipteryx California, sp. nov. (Plate XXXVI. fig. 11.)

Capita, tJiorace et antennis ochreo-griseis ; palpis griseo-albidis

;

alls anticis suhceneis brunneo svffusls, lilura dorsali basis albida,

striyis, quinque costalibus, una dorsali, albidis brunneo utrinque

marginatis et rosea chalybeo finitis, macula dorsali albida et

tribus oblique supra earn dispositis roseo-chalybeis, una supra un-

guium anulem et una sub apice {ciliis albido interruptis) roseo-

chalybeis, ciliis (sneo-brunneis albido terminatis ; alis posticis

brunneis ; tibiis et tarsis posticis brunneis, albido annulatis.

Head, thorax, aud auteunse yellowish grey ; palpi greyish

white.
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Fore wings aeneous, or bronzy yellowish suffused with brown ; a

partially interrupted oblique whitish blotch from near the base of

the dorsal margin joins at its outer extremity a somewhat similar dif-

fused whitish streak arising at the middle of the base, and extending

less than one third along the wing ; beyond it from the costa is a

conspicuous oblique outwardly curved white streak extending to the

middle of the wing, sometimes touched with rosy steel-colour at its

extreme point and margined with brown on both sides ; beyond

this, also from the costa, are four shorter whitish streaks, brown-mar-

gined and tipped with iridescent rosy steel-colour, the first pair of

these streaks being further apart and more oblique than the second pair.

On the dorsal margin is an oblique whitish streak situated rather be-

yond the first costal streak, tipped with rosy steel-colour, and fol-

lowed by a small whitish dorsal spot before the anal angle; these

are also margined with brown on both sides. Above the dorsal spot,

where the wing is much suffused with brown, are three iridescent

rosy steel-coloured roundish spots distributed in an outwardly oblique

line; there are also two similar spots—one above the anal angle, and

one below the apex (where the cilia are interrupted by a narrow

whitish streak). Cilia brown at the base, whitish beyond, with a

projecting biovvn streak from the blackish extreme apex, giving a

falcate appearance.

Hind wings brown.

Underside brown, with one marginal and two costal white streaks

near the apex, and two or three slight whitish costal spots preceding

them.

Posterior tibiae and tarsi brown, annulated with whitish.

Expanse 11 millim.

Taken in Shasta county, California, about the middle of July 1 871,

and described from a series of ten specimens.

Glyphipteryx bifasciata, sp. nov. (Plate XXXVI. fig. 12.)

Capite brunneo ; antennis dilute brunneis, fusco supra submaculatis ;

palpis albidis fusco ti'icinctis ; alls aniicis subcEneo-bi'unneis,

fascia interna basali obliqua, fascia mediana recta et strigulis

tribus costalibus post medium albis, serie punctorum chalybeorum

quinque vel sex apiid angulum analem nigra succinctorum, puncto

roseo-chalybeo ciliis sub apice apposito ; posticis brunneis.

Head brownish ; antennae brownish, faintly spotted above with

fuscous. Palpi whitish, with three more or less distinct brownish

fuscous rings.

The anterior wings bronzy brown, with two white fasciae, the first

tending obliquely outwards towards the costa (in one specimen ob-

literated before reaching it), the second about the middle, straight

;

beyond this on the costa are three short, white, slightly oblique

streaks, usually tipped with a few rosy metallic scales ; the outer

streak is the largest, and nearly reaches a rosy steel-coloured metallic

spot which joins a whitish streak in the cilia below the apex ; around

the anal angle is a black elongate marginal patch preceded by two

rosy steel-coloured metallic spots one above the other, and contain-



322 LORD WALSINGHAM ON [Feb. 15,

ing four (sometimes three) bright metallic spots, above which the wing

is sprinkled with greyish scales. Cilia brown at the base, whitish grey-

beyond. Underside with some slight costal spots and one costal and

one apical streak white.

Hind wings brown ; cilia the same.

Expanse 11-13 millim.

Two specimens taken near San Francisco in May, and three near

Mount Shasta, California, at the end of July 1871.

Glyphipteryx tjnifasciata, sp. nov. (Plate XXXVI. fig. 13.)

Capite et antennis sordide grisescenti-brunneis ; palpis sordide

albidis, brunneo maculatis et annulatis ; alts anticis hrunneis,

stj'iga dorsali prope basin externe obliqua, fascia subobliqua ante

medium et strigulis ultra medium tribus costalibus et una dorsali

albis, serie punctorum quinque chalybeo-metallicis apud angulum

analem nigra succinctis, ciliis brunneis alhido terminatis, sub

apice alhido interruptis, macula roseo-chalyhea adjacente ; posticis

hrunneis.

Head and antennse dull greyish brown ; palpi dirty whitish,

spotted or annulated with brownish.

Fore wings brown, an outwardly oblique white dorsal streak

reaching about halfway across the wing ; a slightly oblique white

fascia before the middle, tending outwards from the costa to the

dorsal margin, followed by four rather straight white costal streaks,

of which the first is the longest and reaches nearly to a meeting with

an opposite straight white dorsal streak ; a series of four shining

metallic dots in an elongate black marginal patch near the anal

angle, above the first of which is a fifth detached shining metallic

spot ; below the apex, joining a white streak in the cilia is a rosy

metallic spot ; some bright rosy metallic scales lie also about the

ends of the white costal streaks.

Hind wings brown.

Expanse 10-11 millim.

Two specimens near San Francisco, May 19, 1871. It differs

from the preceding species (G. bifasciata) in having four instead of

three costal streaks on the upperside, and three instead of one on
the underside, also in the first fascia extending only half across the

Glyphipteryx auiNauEPERELLA, sp. nov. (Plate XXXVI.
fig. 14.)

Capite et palpis griseis ; antennis griseis, longe ciliatis, interne

albido punctatis ; alis anticis {apice rotundato, basi flavida)

griseo et fusco alomosis, signum numerale Romanum }j Jiavidum,

griseo marginatum in medio ferentibus, serie marginali pun-
ctorum quatuor nitide chulybeorum apud angulum analem, puncto

quoque antice latius nigro circumdaio ; posticis brunneo-fuscis.

Head and palpi grey. Antennae grey, obscurely dotted inwardly

with whitish, clothed with rather long cilia.
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Fore wings rounded at the apex, with the base yellowish, inter-

sected longitudinally with obscure streaks of greyish scales ; beyond
the yellowish basal patch is a distinct yellowish

\J, universally mar-
gined with whitish grey ; beyond it the apical half of the wing is

whitish grey irrorated with fuscous scales, with a slight yellowish

oblique streak immediately before the pale extreme apex ; about
the anal angle is a series of four distinct, shining, whitish, steel-

coloured, metallic marginal dots, each surrounded by a separate deep-
black border which is wider above than below them ; above the outer

spots are some bluish metallic scales at the base of the greyish

fuscous cilia ; underside unicolorous brownish.

Hind wings brownish fuscous.

Expanse 13 millim.

Eight specimens taken, July 15, 1871, Shasta county, California.

Genus Heliodines (Stainton).

Heliodines extraneella, sp. nov. (Plate XXXVI. fig. 15.)

Alis anticis cupreo-aurantiacis, basifusca, maculis tribus costalibus

una dorsali argenteo-metallicis, maculis duabus triangidaribus

(una costali ante apicem, altera ante angulum analem) niveis,

omnibus partim niyro succinctis, ciliis cupreo-metallicis.

Head, face, and palpi shining metallic greyish fuscous. Antenuse
fuscous.

Fore wings bright reddish orange, with a small fuscous basal patch
slightly produced above the fold ; three small silvery metallic costal

spots followed by a triangular snow-white spot before the apex ; one
silvery metallic dorsal spot situated very slightly nearer to the base

than the first costal spot, from which it is separated only by a few
black scales on the fold ; it is followed by a triangular snow-white spot

before the anal angle ; all the spots are more or less surrounded by
scattered black scales ; the apex and apical margin, with the base of
the cilia, shining metallic bronzy cupreous.

Hind wings pale fuscous with slightly darker cilia.

The underside of all the wings shining bronzy, a bright orange
spot on each side of the thorax beneath at the base of the fore

wings. Third pair of legs with their long spurs shining silvery me-
tallic, the tarsi with three conspicuous black bands.

Expanse 8 millim,

Pitt River, Cahfornia, July 23, 1871.

This species agrees with the genus ^tole of Chambers (Can. Ent.
vii. p. 173) in the length of the tongue, as well as in the rather
narrowly produced apex of the fore wings, the only points in

which it differs in external appearance from the genus in which
I have ventured to place it. Mr. Stainton, who founded that

genus (Ins. Brit., Lep. Tin. p. 243) for the reception of a single

species. Tinea roesella, Linn., writes to me that he " should be
disposed to refer the insect " of which I sent him a specimen " to

Heliodines." Without destroying one of my hmited number of



324 ON NORTH-AMERICAN TINEID^. [Feb. 15,

examples to examine the neuration, I can find no difference in struc-

ture beyond the very sKght modification above referred to.

A careful comparison of the descriptions of JEtole and Heliodines

shows them to be at least very closely allied, if not identical ; and as

Mr. Chambers's figure of the neuration of his Mtole bella (Journ.
Can. Soc. Nat. Hist. Jan. 1880, p. 26, fig. 54) does not seem to

agree precisely with his previous description of the number and
position of its veins, there may, perhaps, be some doubt as to the

sufficiency of the evidence on which he separates them.

^TOLB, Chambers
(Can. Ent. vii. p. 73).

"Scales of the head appressed;
forehead wide, obtuse.

" Antenuag sim^sle, ratlier thick,

about as long as the body; basal
joint short."

Tongue long and naked.
No maxiUary palpi.

" Labial palpi very short, drooping,
the third joint pointed.

" The discal gives off two branches,

the superior being furcate before the

apex, with one of the branches to

each margin" (figured simple, not
furcate).

Fig. 1.

Mtole bella.

Heliodines, Stainton

(Ins. Brit., Lei3. Tin. p. 243).

" Head smooth ; forehead obtuse.

" Antenna setaceous, almost as long
as the body; basal joint short, cla-

vate.
" Tongue of moderate length."

(No maxillary palpi mentioned,
none existing.)

" Labial palpi small, rather thick,

acuminate.
" The furcate apical vein ter-

minates in the apex and in the hinder
margin."

Fig. 2.

Heliodines rmsella.

Neuration of wings.

If the upper fork of the apical vein (apparently described, but

omitted in the figure, by Mr. Chambers) be inserted, the neuration of

the two genera will be found to correspond very closely, with the ex-

ception of the absence of a short vein in u^tole which in Heliodines

runs from the lower edge of the cell to the dorsal margin, which may
possibly have been overlooked.

Mr. Chambers places his genus among the Elachistidse, and states

that it "resembles closely the European Chrysoclista linneella," which
is the British genus placed nearest to Heliodines by Mr. Stainton,

although not so placed in Wocke's Catalogue.
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EXPLANATION OP THE PLATES.

Plate XXXV.
Fig. 1, la, 16, Ic. Phryganeopsis brun-

nea, p. 302.

2. Cala7i(ica polUa, p. 302.

3. 3 a. ArcBolepia subfasciclla, p.

303.

4. Plutella interrupta, p. 304.

6. albidorsella, p. 305.

6. • vanelia, p. 305.

7. Cerostoma fakiferella, p. 307.

Fig. 8. Cerostoma cervella, p. 307.
9. siMucella, p. 308.

10. deniiferella, p. 308.

11. canariella, p. 309.

12. frustella, p. 309.

13. 13 a, 13/), 13<?, 13 a;. Euceratia
casteUa, p. 310.

14. Euceratia securella, p. 311.

JTIiA

Fig. 1. Depressaria sabulella, p. 313.

2. argillacea, p. 313.
- arnicella, p. 314.
- Jclamathiana, p. 314.
- posticella, p. .315.

- nubifcrella, p. 316.

- psoralieUa, p. 317.
- umbraticostella, p. 318.

3.

4.

5.

6.

7.

8.

Plate XXXVI.

Fig. 9.

10.

11.

12.

13.

14.

15.

Mcne&ta rubescens, p. 319.

GhjpMpteryx regalis, p. 319.
California, p. 320.
bifaaciata, p. 321.

• unifasciata, p. 322.

qioinqueferella, p. 322.

Heliodines extraneella, p. 323.

March 1, 1881.

Professor Flower, LL.D., F.R.S., President, in the Chair.

The Secretary exhibited a dead specimen of a large Spider of the

genus Mygale, which had been presented to the Society's collection

alive by Dr. A. Stradhng, C.M.Z.S., on March 17, 1880, being the

example referred to by Dr. Stradling in a letter published in ' Land
and Water ' in June 1880 (vol. xxix. p. 510), as also the shed integu-

ment of the same Spider. Mr. Butler, having kindly examined the

specimen, had referred it, with some doubt, to Mygale bisfriata,

Koch. It had been obtained by Dr. Stradling at Bahia.

In the Gardens the Spider had been kept in a case kept heated

with hot water to a temperature of about 75 degrees Fahr., and fed

with cockroaches, upon which it appeared to have thriven well ^.

On the 27th August the Spider shed its skin, which process (as

witnessed by the Superintendent and Mr. Thomson in a smaller

example, probably of the same species) lasted about four hours '.

The following papers were read :

—

^ See Mr. Thomson's letter, 'Land and Water,' vol. xxix. p. 551.
^ See Mr. Bartlett's description of the process, in ' Land and Water,' Feb 5,

1881 (vol. xxxi. p. 102).
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1. Descriptions of new Genera and Species of Asiatic Noc-

turnal Lepidoptera. By F. Moore, F.Z.S.

[Received February 1, 1881.]

(Plates XXXVII., XXXVIII.)

Tribe BoMBYCES.

Fam. Chalcosiid^.

Chatamla, n. g.

Male and Female. Fore wing elongated, trigonal, costal margin
nearly straight, apex slightly rounded, exterior margin very ob-

lique and slightly convex, posterior margin nearly straight ; costal

vein extending to two thirds of the wing, first subcostal branch

emitted at half length of the cell, second at one fourth before end
of the eel!, and trifid near the apex, fifth bifid at half its length be-

yond the cell ; cell short ; discocellulars slightly concave, the radial

starting from their middle ; median vein three-branched, second

emitted from angle before end of the cell ; subraedian nearly straight.

Hind wing short, broad, anterior margin arched at the base, apex
slightly convex, exterior margin convex, angled anteriorly and at the

middle, abdominal margin long ; costal vein extending to apex, sub-

costal two-branched, first emitted before end of the cell ; cell short

;

discocellular slightly oblique, radial from near upper end ; median
three-branched, second from angle before end of the cell ; a sub-

median and a slender internal vein. Body slender, short, squamose ;

antennae finely bipectinated
;

palpi slender, pilose, apex pointed ;

legs squamose, spurred.

Type Chatamla Jlavescens,

Chatamla flavescens.

Euschema Jlavescens, Walker, Catal. Lep. Het. Brit. Mus. ii.

p. 406 (1854) ; Illustr. Type Spec. Lep. Het. Brit. Mus. part i.

p. 57, pi. 14. fig. 3,? (1877).

Hab, Khasia Hills.

Chatamla nigrescens.

Euschema nigrescens, Moore, Descr. Lep. Coll. Atk., As. Soc.

Beng. p. 20 (1879).

Hub. Darjiling.

Fam. NoTODONTiD^.

CORMA, n. g.

Male. Fore wing elongated, narrow, slightly arched towards apex,

exterior margin oblique and convex, hind margin slightly lobed near

base ; subcostal vein six-branched, first branch starting before end
of the cell, second trifurcate towards apex, fifth and sixth starting
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together from near base of second, the fifth coalescing with the

second at one third its length ; discocellulars slightly oblique, radial

from their middle ; median vein three-branched, two upper from end

of the cell ; one submedian. Hiud wing convex externally ; subcostal

vein two-branched ; discocellulars, radial and median veins as in

fore wing. Body long, slender, laxly pilose, tip tufted with spatu-

late hairs ; antennae long, pectinated rather broadly two thirds their

length ; palpi short, stout, pilose ; legs pilose.

Allied to Pydna, Walker.

CORMA HORSFIELDI.

Eumeta horsfieldi, Moore, Catal. Lep. E.I. C. ii. p. 430 (1859).

Hab. Java. Horsfield coll. Brit. Museum.

CORMA RAFFLESI.

Eumeta rafflesi, Moore, Catal. Lep. E.I, C. ii. p. 430 (1859).
Hah. Java. Horsfield coll. Brit. Museum.

Fam. CossiD^.

Genus Zenzera.

ZeNZERA MULTISTRIGATA, n. Sp.

Zenzera indica, Walker, Catal. Lep. Het. B. M. vii. p. 1536

(1856), nee H.-SchafF.

Male and Female. White : fore wing with steel-blue spots along

the costa, within the cell, and at its end, and along the exterior and
posterior borders, the discal spaces between the veins with steel-blue

transverse streaks : hind wing with less prominent similar steel-blue

markings within the cell and on anterior border. Body white, six

steel-blue spots on hind part of thorax, and seven bands on the

abdomen ; front of head black ; legs steel-blue above, femora white

beneath ; antennae black.

Expanse, c5' 2§, 2 3f inches,

Hab. Darjiling. In coll. Brit. Museum and F, Moore.

Note. Z. paucipunctata, Walker, I. c. 'p. 1537, is identical with

Z. indica, H.-Schjiff,, Lep. Exot, spec, nov, f, 166 (1854).

Tribe Noctues.

Fam. Cymatophorid^.

Genus Thyatira, Ochs,

Fore wing with second subcostal branch bifurcate ; fourth branch
also bifurcate ; upper and lower discocellulars concave, upper bent

near subcostal ; upper radial from the angle near subcostal, and lower
radial from their middle ; upper median branch from angle above
end of the cell, middle branch from its end. Hind wing with the
costal vein free at its base from the subcostal, but curved in the
middle ; first subcostal branch emitted from half length of the cell,

curving upward and touching the costal at its middle ; radial and
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upper median branch from slight angles above end of the cell, middle

median branch from end of the cell.

Type T. bat is, Linn.

Thyatira decorata, n. sp. (Plate XXXVII. fig. 1.)

Male and Female. Fore wing dark brown, with a peach-coloured

basal trilobed spot, a large oval spot within the cell, a smaller spot

at its end, an oblique irregular-shaped costal spot before and a

similar spot at the apex, a large deep-coloured spot at the posterior

angle, and two small marginal spots above it, followed by lunules to

the apical spot ; an elongated spot on middle of the hind margin ;

some indistinct pale-bordered black sinuous lines crossing the wing

between the spots : hind wing pale brown, with a small marginal

pale yellowish patch near anal angle. Body pale ochreous-brown

;

palpi and legs with dark brown bands.

Expanse S 1|, ? If in<^h-

Hab. Daijiling. In coll. Dr. Staudinger.

RisoBA, n. g.

Allied to Thyatira. Fore wing somewhat shorter ; costal margin

arched at apex, angle acute, exterior margin less oblique ; second

subcostal branch trifurcate, its lowest fork (or fourth branch) near

the apex, fifth branch curved upward from end of the cell and

touching the third near its base ; upper discocellular obliquely con-

cave, slightly bent at its lower end ; upper radial straight from end

of the cell, lower radial and upper median branch from angles close

above end of the cell. Hind wing very convex exteriorly ; costal

and subcostal veins joined together at their base, two subcostal

branches from end of the cell, radial and upper median branch from

end of the cell, middle median branch from angle before end of the

cell. Body slender ; thorax broad, crested in front ; antennse long,

minutely pectinated in male.

Type R. repugnans.

RiSOUA REPUGNANS.

Tlnjatira refvgnans, Walker, Catal. Lep. Het. B. M. ix. p. 9.

Hab. India, Ceylou.

RiSOBA OBSTRUCTA.

Bolina ohstructa, Walker, MS. Brit.-Mus. Cabinet.

Male and Female. Fore wing greyish brown, indistinctly black-

speckled ; a white basal oblique slender band, which is slightly

brownish hindward and has a black sinuous border ; a discal greyish

white fascia bordered externally by an irregular black line ; a black

dot within the cell, and a circle enclosing another dot at its end

;

exterior border traversed by a broad, blackish, whitish-bordered, in-

distinct band, terminating at the apex in blacker streaks ; a marginal

row of black lunules bordered inwardly with white : hind wing pale

cinereous-brown, with pale-brown marginal band.

Expanse, cJ 1, $ If inch.
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Hub. Ceylon {Mnchvood) ; Calcutta {Atkinson). In coll. F.

Moore.

RiSOBA PROMINENS, 11. Sp.

Male. Fore wing pale greenish brown, crossed by black sinuous
lines ; a prominent white basal, posteriorly obstructed .oblique band ;

a discal transverse, white, ill-defined fascia, which is broad at the
costal end, narrow hindward, and margined by an exterior black
sinuous line ; exterior border and apex with white-bordered longitu-
dinal apical blackish streaks, transverse sinuous line, and a submar-
ginal row of lunnles ; an irregular black line and central dot at end
of the cell : hind wing cinereous-white, with a broad pale-brown
marginal band. Female darker, less grey, and discal fascia obsolete :,

apical streaks and lower sinuous lines bordered with ochreous. Body
greyish brown ; thorax white-speckled ; legs brown above.

Expanse, S ^yT)' ? "A '"^h.

Hab. Khasia Hills (G.-^?<s^e«); Malacca. In coll. F. Moore.

RiSOBA LITERATA, n. Sp.

Male. Fore wing pale greenish brown, with a distinct white
transverse basal, outwardly-oblique band, and a discal inwardly-ob-
lique narrow straight band, both bands forming a prominent letter

W ; dark brown streaks at apex, and two subapical paler sinuous
white-bordered lines ; a brown pale-circled patch and a dot within
the cell : hind wing brownish cinereous, with a broad brown mar-
ginal band. Body brown ; thorax white ; anterior segments of ab-
domen white-speckled ; legs brown above.

Expanse 1^ inch.

Hab. Nilgiris. In coll. F. Moore.
Differs from R. vialis in the decidedly more distinctly formed

bands, and in the absence of any black sinuous outer border ; the hind
wing also has a broader marginal band.

RiSOBA DIVERSIPENNIS.

Heliothis diversipennis. Walker, Catal. Lep. Het. B. M. xv.

p. 1750 (18.58).

Female. Fore wing pale brown, with a prominent white longitu-

dinal streak from base through the cell, below which is a short basal
white streak similarly disposed as in the other species ; a dark-
brown apical patch with white terminal streaks ; outer border crossed
by suffused black lines ; veins black- and white-spotted ; marginal
white dentate line very prominent : hind wing cinereous-white, with
broad brown marginal baud and a discal spot. Body brown ; thorax
white-speckled ; legs brown above.

Expanse lj*y inch.

Hab. Malacca and Singapore. In coll. British Museum and F.
Moore.

Kerala, n. g.

Fore wing long, narrow, costa slightly arched near the base, apex
acute, exterior margin shghtly oblique and excavated near posterior

Proc. Zool. Soc—1881, No. XXII. 22
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,

angle
;
posterior margin somewhat recurved ; second branch of sub-

costal trifurcate near its end ; fifth bifurcate, curvina; upward, and

touching the second at one fourth from its base, the fork (or upper

radial) emitted from beyond end of the cell ; discocellular angled at

its lower end ; lower radial and two upper median branches from the

angles at end of the cell. Hind wing moderately broad, triangular

;

costal and subcostal veins joined together at their base, subcostal bi-

furcate at half its length beyond the cell ; discocellular angled in-

ward at its middle, and outward near its lower end, the radial from

lower angle; two upper median branches on a foot-stalk beyond the

cell. Body slender ; abdomen smooth ; antennae slender, setose

;

palpi slender, squamose, apex short and conical ; legs squamose.

Kerala punctilineata, n. sp.

Male. Yellowish or greyish ochreous ; costal area reddish

ochreous ; all the veins to beyond the middle with alternate black

and yellow or grey spots, those on the subcostal branches forming

streaks ; a transverse black dentated band with white inner border

;

a pale yellow orbicular and reniform spot, the latter with black outer

border : hind wing and abdomen pale cinereous-brown ; discal area

ochreous. Thorax, head, palpi, and legs yellowish ochreous ; legs

black-banded.

Female reddish ochreous, marked as in male : hind wing uniformly

pale cinereous-brown.

Expanse, c? If, $ If inch.

Hab. Darjiling. In coll. Dr. Staudinger.

Saronaga, n. g.

Fore wing long, narrow ; costa arched near base and before the

apex, angle acute, exterior margin oblique and convex hindward,

posterior margin straight to near its end ; second subcostal bifurcate,

fourth trifurcate, the upper radial starting from it at some distance

beyond end of the cell ; discocellulars angled, lower radial from their

middle angle ; upper median branch from angle above end of the

cell, middle branch from its end. Hind wing broad, triangidar

;

costal margin elongated, apex abruptly convex, exterior margin very

oblique and convex in the middle ; costal and subcostal veins joined

together at their base, the two branches of subcostal starting from

before end of the cell ; discocellular bent iu the middle, radial from

near its lower end ; two upper median branches from acute end of

the cell. Thorax and body slender
;
palpi stout, squamose, third

joint short and conical ; antennae long, slender ; legs pilose beneath.

Saronaga albicosta.

Thijatira albicosta, Moore, P. Z. S. 1867, p. 45.

Hab. Darjiling. In coll. F. Moore.

Genus Palimpsestis, Hiibner,

Palimpsestis, Hiibn. Verz. bek. Schmett. p. 237.

Cymatophora (part.), Treit.
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Palimpsestis alternata, n. sp. (Plate XXXVII. fig. 2.)

Allied to P. ocularis of Europe. Male. Fore wing pale metallic

cupreous-brown, crossed by a broad basal, a median, and two narrow

submarginal greenish-grey indistinct bands ; some black basal spots,

an ante- and postmedian transverse black sinuous line, and black

and white streaks externally along the veins : hind wing and abdo-

men pale cupreous-brown. Thorax greenish grey ; collar, front of

head, palpi, and legs rufous-brown ; legs with black bands.

Expanse \^ inch.

Hub. Darjihng. In coll. Dr. Staudinger.

Palimpsestis cuprina, n. sp, (Plate XXXVII. fig. 3.)

Male and female. Fore wing pale metallic brown, slightly

cupreous anteriorly, and the area below the cell greenish ; two or

three black transverse antemedian lines angled at median vein ; some

basal spots, a black discocellular recurved mark and a spot withiu

the cell; five or six transverse discal indistinct sinuous lines with

black and white dentate marks on the veins ; a submarginal pale

lunular line and a marginal black line : hind wing pale cupreous-

white, with pale cupreous-brown marginal band. Thorax, head,

and palpi brown ; abdomen paler ; collar black ; fore and middle

legs with black bands.

Expanse l^^, inch.

Hab. Darjiling. In coll. Dr. Staudinger.

Fam. Bryophilid^.

Genus Bryophila.

Bryophila literata, n. sp.

Fore wing greyish white, with a transverse basal black band, a

broad median olivaceous-black band bordered inwardly by a black

sinuous line, and outwardly by a duplex lunular line, which is con-

vex beyond the cell ; a less distinct submarginal zigzag line, with a

black costal patch extending between it and the discal line ; a mar-

ginal black lunular line with the points ending in a cilial black spot

;

orbicular and reniform marks each defined by a black line, with inner

white border and blackish centre, and forming imperfectly the letters

C R, the interspace between the reniform and the outer sinuous

duplex line of the same colour as the discal area : hind wing cine-

reous, with a pale cinereous-brown outer band, less distinct median

fascia and discocellular streak ; cilia white, spotted with brown.

Tegulse and dorsal tufts fringed with black ;
palpi and fore tibiae

with brown bands.

Expanse Ig inch.

Hab. Cashmere. In coll. F. Moore.

Allied to B. glandifera. Differs in having a black subbasal band,

the inner black sinuous line of the median band continued to the

posterior margin, a less black submarginal irregular fasciated line,

and in the marginal black lunular line having the points directed to

the cilial spots.

22*
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Brvophila nilgiria, n. sp.

Fore wing ochreous-white, with a black transverse subbasal, an

antemedian zigzag narrow line, a postmedian sinuous line extending

outwardly across the disk to a submarginal zigzag fascia ; a black

lunular marginal line ; orbicular spot small, black-lined and white-

centred, reniform mark large and formed only by a black line, their

interspace blackish : hind wing cinerous-brown, palest at base

;

cilia white. Thorax cinereous-white ; tegulse and dorsal tufts black-

fringed ; abdomen cinereous-brown ;
palpi, and legs above, banded

with black.

Expanse Ig inch.

Hub. Ooty, Nilgiris. In coll. F. Moore.

Bryophila mediana, n. sp.

Fore wing with a broad median transverse olive-brown band, the

inner margin of which is defined by a white-bordered black-pointed

zigzag line, and the outer margin by a similar sinuous line ; orbicular

and reniform marks indistinctly white-bordered and confluent at

their lower end ; a short subbasal olive-brown costal band ; the area

between the base and median band, and the entire outer border of

the wing, clouded with olive-brown speckles ; an indistinct slender

black marginal line : hind wing cinereous-brown ; cilia white.

Expanse 1^1^ inch.

Eab. Solun, Punjab. In coll. F. Moore.

Bryophila modesta, n. sp.

Fore wing pale brownish ochreous, with an indistinct black-

speckled, subbasal, transverse band, an antemedian and a postmedian

sinuous black-speckled line ; the entire area from the antemedian

line to the outer margin clouded with black speckles ; orbicular

mark black, reinform ill-defined ; a slight marginal black lunular

line : hind wing cinereous-brown, cilia whitish. Body brownish

ochreous ;
palpi and forelegs above with slight brown bands.

Expanse 1 inch.

Hah. N.W. Himalaya. In coll. F. Moore.

Allied to B. algoe.

Fam. Bombycoid^.

Genus Acronycta, Ochsenheimer.

ACRONYCTA BICOLOR, n. Sp.

Fore wing black, minutely speckled with grey ; orbicular and
reniform marks and transverse sinuous lines indistinctly blacker:

hind wing white ; costal and subcostal veins slightly black-speckled
;

a marginal row of black-speckled spots and cilial border. Thorax,

palpi, and legs black, grey-speckled ; tarsi with pale bands ; abdo-

men brown, with black dorsal bands.

Expanse 1| inch.

Hab. Solun, Punjab (N.W. India). In coll. F. Moore.
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Genus Tri^ena, Hiibner.

Tri^ena maxima, n. sp.

Allied to T. tridens of Europe. Fore wing grey, speckled with

brown ; an oblique, transverse, subbasal black duplex sinuous line, and

a similar but more sharply-pointed sinuous discal, line ; a marginal

row of black spots ; a longitudinal irregular black basal streak along

the median vein, which nearly joins a straight streak to the outer

margin ; orbicular and reniform spots black-lined and joined by an

intervening upper black linear streak : hind wing pale greyish cine-

reous, with the veins, a discal line, and a marginal band cinereous-

brown. Thorax grey, abdomen greyish cinereous
;
palpi and legs

with dark bands.

Expanse 2\ inches.

Hab. Punjab Hills, N.W. India {B. Powe/l). In coll. F. Moore.

Fam. Leucaniide.

Genus Alexia ^ Hiibner.

Aletia, Iliibn. Verz. bek. Sclimett. p. 239 (1816.)
Hyphilare, Hubn. ibid.

Alexia angulifera, n. sp.

Male. Allied to^. conigera {Noctura. conigera, SchiflF.). Fore wing
ochreous-yellow, indistinctly clouded with red-ochreous scales

;

crossed by a reddish-black anteniedian outwardly-bent line and an
oblique postmedian line, which is bent inward at costal end; a whitish

spot at lower end of the cell, a pale-yellow reniform and orbicular

space ; marginal and cilial lines black-speckled : hind wing pale dusky
brown, cilia pale yellow. Thorax, head, palpi, and legs ochreous-

yellow ; abdomen paler.

Expanse \^ inch.

Hab. N.W. Himalaya, Cashmere (Sind valley). In coll. F.

Moore and Dr. Staudinger.
'b'-

Alexia disxincta, n. sp. (Plate XXXVII. fig. 4.)

Allied to A. vitellina, Hiibn. Male. Fore wing deep ochreous-
yellow, sparsely crossed by short irregularly disposed red strigae,

more or less black-speckled ; a prominent antemedian and postmedian
transverse curved narrow band of the same colour, but more blackly

speckled, beyond which is a discal row of black spots followed by a

white streak—one on each vein ; a marginal series of black dots

—

one on each vein ; orbicular and reniform space marked by red
strigae ; space beyond the cell to the postmedian band clouded with
dusky i-ed ; cilia from apex to near end of hind margin thickly black-

speckled : hind wing pale ochreous-brown posteriorly, yellowish

anteriorly ; cilia pale yellowish. Thorax, head, palpi, and legs deep
ochreous ; a slight black-speckled collar, a few speckles on tegulse,

and a cluster at base of pale ochreous abdomen.
Expanse 1 j'\, inch.

Hab. Darjiling. In coll. Dr. Staudinger.

Type A. vitellina, Hiibn.
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BOROLIA, tl. g.

Fore wing narrow ; costa slightly arched at the base, apex pointed,

exterior margin slightly oblique, posterior angle convex ; cell narrow

;

first subcostal branch emitted at half length of the cell and extend-

ing close alongside the costal ; second emitted before end of the cell,

trifid ; the third starting from near its base above the cell, and touch-

ing the fifth ; fourth short, fifth emitted and curving upwards from

end of the cell ; upper discocellular short, outwardly oblique, lower

concave ; radial from end of upper discocellular ; lower radial and
two upper median branches from angles at lower end of the cell,

fourth at some distance before the end ; submedian recurved. Hind
wing with long costal margin, exterior margin very oblique, abdomi-

nal margin short ; subcostal straight, both branches emitted from
end of the cell ; discocellulars concave ; radial from their middle

;

median straight, two upper branches from end of the cell. Cilia

broad. Antennse setulose ; palpi ascending, pilose beneath, second

joint long, third short and slender ; femora pilose beneath.

Type B.furcifera.

BoROLiA FASciATA, n. sp. (Plate XXXVII. fig. 12.)

Male and Female. Upperside—fore wing pale brownish-ochreous,

palest along the costa ; an irregular bordered chestnut-brown fascia

from the base to below the apex, which is bordered below the base

by a short darker streak ; a black dot at base of the wing, and two
transverse discal indistinct rows of dots, which in the female are

apparently joined together by an intervening line ; a marginal row
of black dots : hind wing pale brown. Underside paler ; fore wing
with a slightly darker discal area ; hind wing with an indistinct

discocellular spot, transverse discal linear streaks, and marginal spots.

Palpi brown at the side.

Expanse c? If. ? Iginch.

Hab. DarjiHng. In coll. Dr. Staudinger.

Genus Leucania.

Leucania BiSTRiGATA, D. sp. (Plate XXXVII. fig. 18.)

Female. Fore wing pale ochreous, with a suffused brown fascia

from the base through the cell to end of the costa, another fascia

obliquely from below the apex, and extending along the exterior

margin ; a very prominent, white, black-bordered terminally-bent

streak at lower end of the cell, the outer veins also whitish ; a black

basal streak below the cell, and another streak below the submedian
vein ; three very indistinct black dots on the costal edge, some across

the disk, a marginal series of minute black points bordered with

pale outer cilial lines : hind wing pale ochreous-brown ; ciha

ochreous-white with a brown line. Thorax with a black- and white-

speckled crest, collar, and tegulse
; palpi and legs brown-speckled

;

abdomen pale ochreous.

Expanse Ij^^inch.

Hab. Darjiling. In coll. Dr. Staudinger.
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Allied to L. decissima, Walker ; may be distinguished from it by
having a linear discoidal streak much more clearly defined, the two

basal black streaks, and by the cilia of fore wing being distinctly

lined.

Leucania penicillata, u. sp.

Fore wing pale greyish ochreous, with a dusky-brown suffused

fascia from the base through the cell to apex, and extending obliquely

from below the apex along the exterior margin, the oblique inter-

space from the apex whitish; external veins whitish; a prominent,

short, white, black-bordered terminally-bent streak at lower end of

the cell ; a black streak below base of the cell, and another below
snbmedian vein ; costal border slightly black-speckled ; some in-

distinct black dots disposed across the disk, and a marginal row of

black points ; cilia with brown lines : hind wing greyish brown,
v/hitish at the base, the veins darker, and with an indistinct disco-

cellular darker luuular spot ; cilia white, with a brown line. Thorax
and collar speckled with black and grey

;
palpi and legs black-

speckled ; male with a black tuft at the base of abdomen beneath.

Expanse lyg inch.

Hah. Solun^ Punjab ; Dalhousie (N.W. India). lu coll. F.

Moore.

Allied to Z. bistrigata.

Leucania modesta, n. sp. (Plate XXXVII. fig. II.)

Male and Female. Fore wing pale ochreous, external area below
the apex slightly darker, with an antemediau transverse indistinct

sinuous black line, a postmedian series of points, and marginal row of

black dots : hind wing pale brownish-ochreous and yellow along the

costal border, with an indistinct darker discocellular lunular spot

and marginal spots. Tegulae very slightly black-speckled.

Expanse 1| inch.

Hub. Darjiling. In coll. Dr. Staudinger.

Leucania lineatipes, n. sp.

Male. Fore wing pale ochreous, with a distinct straight white

line along the median vein from the base to the outer margin, a

brown fascia extending below the cell ; a black discocellular spot at

lower end of the cell, four or five points across the disk, and a

marginal row of minute dots : hind wing pale brownish ochreous,

•outer border slightly darker, and with indistinct minute black dots

below the apical margin. Front of head and palpi darker and

brighter ochreous-brown ; legs in front with a brown longitudinal

streak.

AlHed to L. impura.

Expanse, d lyiT' $ 1-iVinch,

Hab. Cherra Punji, E. Bengal. In coil, F. Moore.

Leucania adusta, n. sp.

Male and Female. Fore wing ochreous-yellow ; median and sub-
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median veins white ; borders of the veins and a line between each

vein ochreous-brown ; costal border and an oblique apical streak

ochreous-brown ; a few black speckles disposed on the costa, also

within and below the cell ; a discal series of black-speckled spots,

one on each vein, and a marginal row of spots ; cilia brown ; hind

wing ochreous-white, external area pale cupreous-brown ; marginal

spots black ; cilia white. Underside ochreous-white, suffused with

pink externally ; both wings speckled with brown on anterior and

exterior borders, and with a marginal row of black spots ; fore wing

with a small black costal spot before the apex.

Expanse, c? 1§, $ l|inch.

Hub. Manpuri, N.W. India {Home), Darjiling; Khasia Hills

{Atkinson). In coll. F. Moore and Dr. Staudinger.

Leucania subsignata, n. sp.

Male. Fore wing pale ochreous, darker between the veins ; several

minute black speckles disposed along the costal border below the

cell, two clustered series within the cell, and others beyond the cell

;

a discal and marginal row of minute black spots : hind wing white,

discal area brownish. Underside paler ; fore wing with a black

costal spot before the apex ; hind wing with a few black speckles on

anterior border.

Expanse 1 inch.

Hah. N.W. Himalaya. In coll. F. Moore.

Leucania consimilis, n. sp. (Plate XXXVII. fig. 19.)

Male. Near to L. decissima, but differs in being larger, paler, and

more uniformly coloured. Fore wing with paler linear markings

between the veins, the white portion of the discoidal streak half its

length and less distinct, the transverse discal spots and the subbasal

series more loosely speckled, the marginal series less distinct, the

basal two thirds of the wing also sparsely sprinkled with black

speckles : hind wing paler brown, and whitish at the base. Under-

side of both wings ochreous-white, with an indistinct transverse

discal brown hne. Thorax, head, and palpi brown-speckled ; legs

with pale-brown streaks.

Expanse l-jL inch.

Hub. Darjiling. In coll. Dr. Staudinger.

Leucania compta, n. sp. (Plate XXXVII. fig. 8.)

Male. Fore wing pale brownish ochreous, veins ochreous-white,

with intervening pale white and brown lines ; a transverse discal row

of distinct minute black points ; subcostal branches and median with

its branches slightly black-bordered to the discal points ; two

indistinct black spots on the costa, one below the cell, and two on

the submedian vein ; marginal row of black dots indistinct : hind

wing ochreous-white, veins and the apical border ochreous-brown.

Thorax, palpi, and legs above brownish ochreous with darker

speckles ; abdomen ochreous-white.

Expanse \^-^ inch.

Hah. Pudda river {Atkinson). In coll. Dr. Staudinger.
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Leucania nainica, n. sp. (Plate XXXVII. fig. 15.)

Male and Female. Fore wing very pale reddish ochreous, palest

along the veins ; a few minute black speckles along the costal and

posterior borders ; median vein and its two upper branches white,

bordered v^ith a brown streak above and below the cell, a black spot

at end of the cell, a transverse discal series of minute black points,

and a marginal row of dots : hind wing slightly paler, outer margin

suffused with brown ; cilia whitish. Thorax in front, palpi, and legs

above brown-speckled.

Expanse, S ly^, $ lyV iich.

Hab. Naini Taf, N.W. Himalaya. In coll. Dr. Staudinger.

Leucania albistigma, n. sp. (Plate XXXVII. fig. 9.)

Female. Fore wing pale brownish ochreous, greyish along the

costal border and obliquely below the apex ; veins speckled with

grey and brown, most prominently along the median and its

branches ; an indistinct curved discal series of minute black points ;

a small brown spot in middle of the cell, and a black streak ex-

tending through and beyond its end, which is crossed by a white

discocellular spot ; a slender black streak below end of the cell : hind

wing ochreous-white ; veins lined with brownish ochreous. Thorax,

palpi, and legs greyish ochreous, the palpi and legs brown-speckled ;

abdomen ochreous-white.

Expanse Ij^^- inch.

Hab. Darjiling. In coll. Dr. Staudinger.

Leucania howra, n. sp. (Plate XXXVII. fig. 16.)

Female. Fore wing pale brownish ochreous, greyish along base of

the costa, below the apex, and below the cell ; brown-speckled

;

veins ochreous-white, the subcostal branches and the median with

its branches lined with brown to the discal black points ; a brown

line between all the veins, and a prominent black basal streak below

the cell ; a marginal row of minute black dots : hind wing ochreous-

white ; veins brownish ochreous, some marginal black dots. Thorax,

palpi, and legs greyish ochreous, speckled with brown ; abdomen
ochreous-white.

Expanse Ij inch.

Hab, Calcutta. In coll. Dr. Staudinger.

Leucania rufistrigosa, n. sp.

Female. Near to L dha)-ma. Fore wing pale yellowish ochreous,

with a reddish-ochreous longitudinal fascia through the cell to

apex, and extending paler obliquely below the apex ; ochreous-red

incomplete lines between the veins ; an indistinct series of discal

black points and a black spot below the cell ; median vein and its

two upper branches to the discal black points white bordered with

black, the white very distinct and sharply defined for half length of

the cell : hind wing and abdomen pale brown, with a slightly darker

discocellular spot. Underside paler ; fore wing with the costal

border pale brown, the discoidal area and median veins dusky brown :
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hind wing brown-speckled, with a distinct blackish discocellular

lunular spot. Legs brownish above.

Expanse l-jV inch.

Hab. Umballa, N.W. India, In coll. F. Moore.

Leucania abdominalis, n. sp.

Female. Fore wing ochreous-white, with very pale ochreous-

vellow lines between all the veins, a slightly darker shade below the

cell and obliquely below the apex ; a small black spot below the

cell, two on the disk, and a marginal row of minute dots : hind wing

ochreous-white on costal half, pale ochreous-brown on anal half.

Underside ochreous-white, subcostal and median vein brown-speckled

;

hind wing sparsely brown-speckled, with a prominent blackish dis-

cocellular spot ; both wings with a marginal row of distinct black

dots. Body ochreous-white, abdomen above and beneath brown-
speckled ;

palpi and legs above pale brownish ochreous.

Expanse If^ inch.

Hab. Bengal (Bussell). In coll. F. Moore.

Leucania dharma, n. sp. (Plate XXXVII. fig. 17.)

Female. Near to L. albmn. Fore wing pale ochreous-brown, costal

and posterior borders and oblique fascia below the apex paler ; a

pale brown line between the veins ; veins whitish, the median and

its branches to the transverse discal indistinct, black points most
prominent ; a black spot within end of the cell ; a few black speckles

on costal and posterior borders : hiud wing and abdomen paler

brown, whitish at the base. Underside uniformly paler and brown-
speckled ; fore wing with a black costal spot and indistinct trans-

verse brownish fascia ; hind wing with a transverse discal series of

brown points, one on each vein, and discocellular lunular spot.

Thorax grey, with black speckles ; front of head, palpi, and legs

above pale brown with darker speckles.

Expanse l^iuch.
Sab. Darjiling. In coll. Dr. Staudinger.

Leucania albicosta, n. sp. (Plate XXXVII. fig. 10.)

Female. Similar to same sex of L. dharma, but paler-coloured :

fore wing with the costal border, apical fascia, and posterior margin
ochreous-white, the veins and lines between them not so prominent,

the median vein being of the same uniform colour as the others ; an
indistinct blackish spot on the costa, and another spot below the

cell. Underside—fore wing with discal area broadly brownish

;

hind wing brown-speckled, and with a prominent blackish disco-

cellular spot and marginal row of dots. Thorax very pale and not

speckled ; palpi and legs above pale ochreous-brown and not

speckled.

Expanse l-j-*2 i^ch.

Hab. Darjiling. In coll. Dr. Staudinger.
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Leucania canaraica, n. sp.

Female. Fore wing pale whitish ochreous ; veins whiter, with
narrow ochreous-brown Hnes between each vein ; an indistinct mar-
ginal row of minute black dots : hind wing white. Underside
uniformly paler. Front of thorax banded with ochreous

; palpi at

sides and fore legs above brownish-ochreous.

Expanse 1 inch.

Hab. Canara, S. India {Ward). In coll. F. Moore.

Leucania uniformis, n. sp.

Fore wing ochreous-brown, with chestnut-brown streaks between
the veins; all the veins ochreous-white; an indistinct discal series

of black spots, a spot below the cell, and a marginal row of dots :

hind wing ochreous-white, veins and marginal line brownish.
Underside pale ochreous-white, suffused with pale brown ; a mar-
ginal row of black spots. Body pale, and legs ochreous-brown.

Expanse Ig inch.

Eab. N.W. Himalaya. In coll. F. Moore.

Leucania prominens, u. sp.

Fore wing pale pinkish ochreous-brown, with a brighter chestnut-
brown fascia extending from base through the cell and below the
apex ; the base of the costal border and obhquely below the apex
whitish ochreous ; costal and median veins white, the latter most
prominent; an indistinct costal dot and a few speckles near the
apex, a discal series of black points, and a marginal row of black
dots : hind wing pale brown, veins darker, with a dusky disco-

cellular spot. Cilia pale ochreous. Underside pale pinkish
ochreous : fore wing with the discal area from the base dusky
brown ; some black costal speckles and a marginal row of dots

;

hind wing with black-speckled marginal row of dots and a large

discocellular spot.

Expanse ly^inch.
Hab. Darjiling ; Cherra {Austen). In coll. F. Moore.

Leucania griseofasciata, n. sp.

Fore wing very pale yellowish ochreous, with a pale reddish-,

ochreous fascia extending from the base to exterior margin, and
including a brownish-grey fascia below the cell ; median vein and
its middle branch white, the upper branch also greyish white ; a
black-speckled spot at lower end of cell, a black streak below base
of the cell ; a few black speckles along base of costal border, about
the disk and hind border, and a slightly distinct series across the
disk ; a marginal row of slight black dots ; cilia brownish : hind
wing pale ochreous-brown, palest at the base. Thorax fringed with
black and grey iu front ; base of abdomen with white hairs

; palpi
at the side and legs above black-speckled.

Expanse ly\iach.

Hab. Dalhousie, N.W. Himalaya. In coll. F. Muore.
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LeUCANIA LANCEATA, 11. sp.

Fore wing pale yellowish ochreous, with dark brownish ochreous

lines between the veins, which are somewhat confluent through the

middle, and form an indistinct interrupted fascia below the cell to

exterior margin below the apex ; a suffused blackish spot outside

end of the cell ; the cell-streak broad, nearly white, and crossed near

its inner end by a lanceolate black mark, the cell beyond bordered

beneath by a slight black line; some minute black speckles on the

costal border ; a distinct series of black spots curving across the

disk, and a marginal row of points : hind wing pale whitish ochreous,

with brownish ochreous broad outer border, and a marginal row of

black points. Body and legs brownish ochreous.

Expanse Ij^y-inch.

Hab. Ceylon. In coll. F. M. Mackwood.
Allied to L. decissima. Walker, but is a smaller insect.

Genus Simyra, Ocb.s.

SiMYRA conspersa, n. sp.

Female. Upperside—fore wing pale whitish ochreous, numerously

covered with minute brown speckles : hind wing white. Thorax

ochreous, abdomen paler. Underside uniformly pale ochreous-

white. Near S. confusa.

Expanse ly^inch.

Hab. Manpuri, N.W. India {Home); CdXcnii& {Atllnson). In

coll. F. Moore.

NORRACA, n. g.

Male. Fore wing very long, narrow, apex slightly falcate, ex-

terior margin very convexly oblique, posterior margin slightly lobed

near the base ; costal vein long, extending to two thirds of the

wing ; subcostal running close to costal, first branch emitted at two

thirds from the base, second trifurcate, third from one half of

second, fourth very short and emitted near the apex, fifth from end

of the cell ; discocellulars concave ; upper radial from end of the

cell, lower radial from middle of diococellulars ; two upper median

branches emitted immediately before end of the cell, third at some

distance before its end ; submedian short. Hind wing triangular,

apex slightly produced, exterior margin very oblique, abdominal

margin short ; costal vein extending to the apex, subcostal to

nearly end of the cell running close to the costal, two subcostal

branches emitted from just beyond end of the cell ; discocellular

obliquely concave ; cell broad ; radial from middle of discocellular
;

two upper median branches from immediately before end of the

cell, lower at from some distance before its end ; submedian and

internal vein extending to anal angle. Body long, somewhat

slender ;
palpi short, slender, pilose, apex short ; legs densely

pilose, antennae setose. Allied to Ipana.

NoRRACA longipennis, n. sp.

Male. Fore wing pale yellowish ochreous, duller-coloured below
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the apex ; with a very indistinct recurved discal transverse series

of small black spots and outer recurved speckled fascia ; a few in-

distinct black spots on cilia just below tlie apex : hind wing pale

straw-yellow. Underside uniformly paler ochreous. Body pale

yellowish ochreous ; front and middle legs brighter ochreous.

Expanse Ig incli.

Hah. Penang. In coll. F. Moore.

Genus Axylia, HUbner.

AXYLIA RENALIS, n. Sp.

Fore wing pale reddish-ochreons, with the costal border iron-

grey ; orbicular and reniform spot very prominent, black-lined, and

centred with iron-grey ; veins speckled with grey and black ; a

black fascia extending through the cell to outer margin ; a black

subbasal transverse sinuous double line, some discal spots, and a

marginal row of dentate spots : hind wing pale brownish white,

darker along costal border. Thorax black above, ochreous laterally

and in front ; abdomen pale brown
;

palpi black, tipped with

ochreous ; legs black, fore and middle tibiae ochreous.

Expanse Ipjjjnch.

Hah. Sind valley, Kashmir ; Solun, Punjab. In coll. F. Moore.

Allied to the European A.putris.

Axylia fasciata, n. sp.

Fore wing pale yellowish ochreous, with a longitudinal blackish

fascia through the lower part of the cell to outer margin, the area

below it being slightly greyish ; a black streak below the cell ;

median veins grey-speckled, the second upper median branch white

with black intervening lines ; discal area above the fascia and the

posterior margin suffused with reddish ochreous, and white below

the fascia; orbicular and reniform spots formed of interrupted

black lines, with an almost confluent black interspace ; some in-

distinct black dots obliquely across the disk : hind wing ochreous-

white, outer border slightly dusky, marginal line black.

Expanse 1-j^ inch.

Hah. Solun, Punjab ; Ceylon. In coll. F. Moore.

Axylia irrorata, n. sp.

Fore wing pale yellowish ochreous, profusely black-speckled,

most thickly and somewhat confluent through the lower end of

the cell to the exterior margin ; orbicular and reniform spot im-

perfectly formed of black speckles, with an intervening black spot

;

an indistinct discal row of blackish speckles and marginal series of

dots : hind wing white, with brownish border and marginal dots.

Body, palpi, and legs pale ochreous ; thorax and palpi black-

speckled.

Expanse \^ inch.

Hah. N.W. Himalaya. In coll. F. Moore.
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AxYLIA ALBIVENA, 11. Sp.

Fore wing pale straw-yellow ; median vein and middle branch

white; a slight black-speckled fascia extending below the cell to

the outer margin ; orbicular and reniform spots ill-defined by black

speckles and with a more distinct black intervening spot ; a few

black speckles scattered irregularly over the wing, and a marginal

row of black dots : hind wing white, with a marginal row of black dots.

Expanse ly^^f inch.

Hab. Solun, Punjab. In coll. F. Moore.

Fam. Apamiid^.

Genus Hydrjecia.

Hydr^cia khasiana, n. sp, (Plate XXXVII. fig. 5.)

Male. Fore wing dull reddish brown, washed with purple-grey,

with a brighter brown pale-bordered subbasal sinuous line, a large

orbicular and reniform spot, and discal sinuous line ; outer border

also brighter and traversed by a pale waved line ; median and sub-

median veins dusky brown : hind wing cinereous-white, with pale

brown veins and indistinct marginal fascia. Thorax, head, palpi,

and legs reddish brown, grey-speckled ; abdomen paler. Underside

much paler.

Expanse l^inch.
Hab. Khasia Hills, E. Bengal. In coll. Dr. Staudinger.

Near to H, petasitis.

Fam. Xylophasiid^.

Genus Rhizogramma, Lederer.

Rhizogramma inextricata, n. sp.

Male and Temale. Fore wing brownish grey, veins speckled with

black and white ; a transverse discal, sharply sinuous, white-bordered

black line ; some pale-bordered black streaks from the base below

the cell, oblique short streaks on middle of the costa ; a brown
interrupted marginal fascia from the apex, the hind margin broadly

grey-brown ; orbicular mark represented by a long brown double

streak, which crosses and breaks up an indistinctly formed reniform

mark ; a marginal row of black points : hind wing white at the base,

with a pale brownish marginal baud. Thorax brownish grey, with

black-speckled collar and tegulse
;
palpi brown, tip ochreous ; legs

grey, brown-speckled ; abdomen grey-brown.

Expanse 2g inches.

Hab. Dalhousie, N.W. Himalaya ; Solun, Punjab. In coll.

F. Moore.
Allied to R. indica {Xylophasia indica), Moore, and to the

European R. petrorhiza, Bork.

Sasunaga, n. g.

Fore wing very narrow ; costa almost straight ; exterior margin

oblique, convex, waved
;
posterior margin convex at the base ; costal
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vein extending two thirds the margin ; first subcostal branch emitted

at two thirds and second at one fourth before end of the cell, third

branch one third, and fourth at one half from below second, fifth

curving from end of the cell and free from the third ; upper radial

from end of the cell, discocellular obliquely concave, lower radial

from near its middle ; cell long, very narrow at the base ; upper

median branch from angle above end of the cell, middle branch

from the end, lower at one fourth before the end ; submeJian curved

downward near the base. Hind wing very broad, triangular ; costa

convex near the base, apex convex ; exterior margin very oblique,

waved ; abdominal margin long ; costal vein slightly arched near

the base, extending to apex ; two subcostal branches from end of

the cell ; discocellular slender, concave ; radial very slender, emitted

from below middle of discocellular ; cell short, broad ; two upper
median branches from end of the cell, lower at one fourth before

the end ; submedian and internal vein straight, the latter extending

to anal angle. Thorax robust ; abdomen long, somewhat slender,

and extending beyond the wing
;
palpi ascending, slender, second

joint squamose, reaching to vertex, third joint half its length, cylin-

drical ; femora pilose beneath, tibiae tufted above ; antennae setose.

Near to Dipterygia. The American genus Magusa (Walker,

Catal. Lep. Het. B. M. xi. p. 762) is a very closely allied form.

Sasunaga tenebrosa.

Hadena tenehrosa, Moore, P. Z. S. 1867, p. 59.

Fore wing dark brown, with short ochreous-bordered blackish

costal streaks, lengthened longitudinal upper discal and less distinct

lower discal streaks, and oblique streaks below the cell, the latter

bordered by an ascending lower discal, curved, duplex sinuous pale-

pointed black line, and a submarginal less distinct pale-pointed

sinuous line, the ochreous borders palest before the apex ; orbi-

cular spot small, ochreous, with black border, reniform spot less

distinct : hind wing glossy cupreous-brown, palest at the base ;

cilia cinnamon-brown. Thorax dark brown, black-speckled ; abdo-
men pale brown, tuft ochreous ; palpi and legs ochreous, brown-
speckled ; tarsi with blackish bands.

Expanse, c? 1-|, $ If inch.

Hah. Darjiling. In coll. F. Moore and Dr. Staudinger.

Remarh. Some specimens of this insect are pale ochreous-brown,

with less distinct darker brown and black streaks, and also show a

darker subapical costal patch.

Genus Neuria, Guenee.

Neuria simulata, n. sp. (Plate XXXVIII. fig. 1.)

Female. Allied to N. separata ; difiFers in its larger size and paler

colour, the fore wing having less distinct transverse sinuous markings,

orbicular and reniform spots, and a shorter and broader dentate

mark below the cell.

Expanse 2 inches.

Hab. Darjiling. In coll. Dr. Staudinger.
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Neuria incisa, n. sp.

Male and Female. Fore wing dark ochreous-brown, with a trans-

verse basal, an antemedian, and a postmedian sinuous black-bordered

ochreous-yellow line ; the median vein and its lower branch, broadly

to the disk, and the discal borders of the other veins pale ochreous-

yellow ; a distinct submarginal and a posterior marginal yellow line
;

a marginal black dentated line ; orbicular spot small, oblique, pale-

bordered ; reniform spot large and extending below the cell, pale-

bordered, the intervening spaces black ; some pale-bordered black

streaks on the costa ; a black broad conical mark below the cell

;

ciUa with white-tipt pale streaks ; hind wing and abdomen pale

brown. Thorax, head, palpi, and legs above dark ochreous-brown,

legs with pale ochreous bands.

Expanse \~^^ inch.

Hab. Solun, Punjab ; Umballa ; Dalhousie (N.W. Himalaya).

In coll. F. Moore.

Neuria simillima, n. sp.

A smaller insect thaniV. incisa. Fore wing of a dark purple-brown
;

the markings similar, but the transverse basal, antemedian, and post-

median sinuous lines, the orbicular spot, and costal streaks are greyish

purple, the median branch, the submarginal line, the posterior

border, and the reniform only being ochreous-yellow : hind wing

pale purplish cinereous-brown, the base being whitish. Thorax,

palpi, and legs dark purple-brown, legs with pale bands.

Expanse ly'^ inch.

Hab. Solun, Punjab. In coll. F. Moore.

Genus Thalpophila, Hiibner.

Thalpophila indica, u. sp.

Fore wing rufous-brown, basal and discal areas speckled with

black and grey scales ; crossed by a basal, antemedian, and a post-

median black-bordered rufous sinuous double line, the two latter

greyish hindward, and a submarginal rufous lunular line ; orbicular

and reniform marks black-lined, and a black quadrate mark below the

cell ; hind wing yellow, with uniformly inner-margined brown ex-

terior band. Thorax, head, palpi, and legs rufous-brown ; abdomen
yellowish brown.

Expanse ly^o inch.

Hab. Masuri, N.W. Himalaya. In coll. F. Moore.

Near to European T. texta.

Thalpophila callopistrioides, n. sp.

Fore wing dark rufous-brown, veins pale-lined ; black-speckled ;

crossed by a prominent whitish black-bordered zigzag basal line, a

waved convex antemedian line, and a lunular recurved postmedian
line ; orbicular and reniform marks and oblique costal streaks above

them white-lined ; a submarginal acutely sinuous white line, and
marginal black lunules with white borders ; a small discocellula
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white spot at lower end of the cell : hind wing golden-yellow, with
broad cupreous-brown marginal band. Thorax, head, palpi, and legs

above dark rufous-brown ; abdomen golden-yellow, with brownish
tip.

Expanse IJ inch.

Hab. N. India. In coll. F, Moore.

Genus Apamea, Ochs.

Apamea cupRiNA, n. sp. (Plate XXXVIII. fig. 2.)

Allied to A. leucostigma. Fore wing dark cupreous-brown, with
indistinct grey transverse sinuous fasciae ; costal and median veins

grey-speckled ; orbicular and reniform marks grey, the latter also

black-speckled : hind wing pale cupreous-brown. Thorax, palpi,

and legs above dark brown ; abdomen ochreous-brown.
Expanse \^q inch.

Hab. Sikkim {Blanford, 1870). In coll. Dr. Staudinger.

Apamea pannosa, n. sp.

Fore wing dark ferruginous-brown, with a pale whitish-ochreous
sinuous patch at the apex and diffused patches along the po.sterior

border ; a transverse subbasal, antemedian, and a postmedian, pale-
ochreous centred, black, double sinuous lines ; orbicular and reniform
spots black-lined with pale inner border and ferruginous centre ; an
indistict submargiual pale sinuous line with black points : hind win"-

and abdomen cinereous-brown, darkest externally. Thorax, palpi,

and legs above dark ferruginous, legs with black bands.
Expanse ly'^ inch.

Hab. Nilgiris, S. India ; Ceylon. In coll. F. Moore.

Apamea latifasciata, n. sp.

Fore wing dark ferruginous greyish brown, with the discal area
and posterior margin broadly pale ochreous ; a transverse antemedian
and postmedian sharply-sinuous black lines bordering the dark ferru-

ginous and forming a median band ; orbicular and reniform spots
pale-centred : hind wing pale cinereous. Body ferruginous ; thorax,
palpi, and legs dusky ferruginous, legs with black bands.

Expanse 1| inch.

Hab. Manpuri, N.W. India {Home). In coll. F Moore.

Apamea mucronata, n. sp. (Plate XXXVIII. fig. 8.)

Male and Female. Fore wing pale ferruginous, with a broad medial
transverse darker ferruginous band bordered by an antemedian and a
postmedian double black sinuous lines, the latter with^very long outer
discal points

;
orbicular and reniform spots black-lined and pale-

centred ; a ferruginous black-speckled spot and some contiguous
streaks at base of the wing ; some streaks on costal border, and a
marginal irregular fascia bordered by the black lunular points with
pale tips : hind wing and abdomen pale pinkish brown. Thorax,

Proc. Zool. Soc— 1881, No. XXIII. 2.3
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palpi, and legs pale ferruginous ;
palpi laterally and legs above slightly

brown-streaked. Near to A. undicilia, Waller.

Expanse ly'*,- inch.

Hub. Darjilmg. In coll. Dr. Staudinger.

Apamea strigidisca, n. sp. (Plate XXXVIII. fig. 9.)

Male. Fore wing dark ferruginous ; costal border, some basal

streaks, and discal area paler ferruginous ; a transverse antemedian

and postmedian sinuous pale-bordered black lines ; orbicular and

reniform spots black-lined, with a pale inner border and blackish

centre ; a black conical mark below the orbicular spot ; a submar-

ginal transverse pale line, the middle portion zigzag and longitu-

dinally crossed by a black line between the median veins ; base of

cell and posterior margin black-streaked ; submedian vein black

;

some black streaks on the costal border, and a marginal waved line

with a row of black points : hind wing pale ferruginous-brown.

Body ferruginous ; collar and tegulse, front of head, palpi laterally,

and bands on legs black.

Expanse 1|^ inch.

Hub. Darjiling. In coll. Dr. Staudinger.

The markings in this species are somewhat similar to those in

Mamestra adjusta, Esper.

Apamea basalis, n. sp.

Fore wing dusky ferruginous-brown ; veins broadly grey-speckled,

with intervening cupreous-brown longitudinal streaks ;
two indistinct

subbasal and a median transverse black sinuous line ; orbicular spot

black-lined ; reniform spot pale ochreous and ill-defined ; discal and

apical areas with pale ochreous longitudinal streaks ; a marginal

row of black dentate spots: hind wing pale brownish-ochreous,

with darker-brown marginal band. Thorax, head, palpi, and legs

above dusky ferruginous-brown, grey-speckled ; abdomen brownish

ochreous, with brown dorsal tufts.

Expanse 1| inch.

Hab. Dalhousie, N.W. Himalaya. In coll. F. Moore.

Apamea nubila, n. sp. (Plate XXXVIII. fig. 10.)

Male and Female. Fore wing dark purple-brown, washed with

chalybeate-grey, crossed by a subbasal, antemedian, postmedian, and

a submarginal sinuons black-bordered grey line ; orbicular and reni-

form spots greyish, their interspace and a streak below base of the

cell, a mark below the orbicular spot, and a streak above posterior

angle black : hind wing and abdomen pale ochreous-brown. Thorax

dark purple-brown
;
palpi and legs ochreous-brown, the latter with

black bands.

Expanse \-fQ inch.

Hab. Darjihng. In coll. Dr. Staudinger.
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Genus Mamestra, Ochs.

Mamestra culta, n. sp.

Fore wing dark purple-brown or plum-colour, suffused with grey,

crossed by a subbasal and an antemedian black double zigzag line,

an indistinct discal series of black points, a submargiual black-

bordered yellow-speckled dentated line, and a marginal row of

dentate lunules; orbicular and reniform spots black-bordered; a

black luuule below the cell ; the posterior end of subbasal line, the

lunule below the cell, the posterior end of reniform spot, and the

tuft near base of posterior margin streaked with pure yellow : hind

wing and abdomen pale greyish purple-brown. Thorax, palpi, and
legs dark purple-brown, grey-speckled ; a black collar across thorax.

Expanse
2-J-

inches.

Hab. Dalhousie, N.W. Himalaya. In coll. F. Moore.

Mamestra stoliczkjE.

Mamestra stoUczkcB, Felder, Novara Voy. Lep. iv. pi. 109. fig. 32

(1872).

Male and Female. Fore wing dusky olive-green, crossed by a

subbasal, an antemedian, a postmedian, and a submaiginal black-

bordered sinuous grej line ; discal area and outer margin also grey

;

orbicular and reniform spots grey- and black-bordered ; a black-

speckled mark below the cell ; three white or pale spots on costal

edge before the apex, and a marginal black-pointed lunular line

:

hind wing cinereous olive-brown, palest at the base. Thorax dusky
olive-green, grey- and black-speckled; palpi and legs brown, grey-

and black-speckled ; legs with pale bauds.

Expanse 1|- inch.

Hab. Dalhousie, N.W. Himalaya ; Sind valley, Kashmir. In

coll. F. Moore,
Nearest to M. serratilinea, and quite a distinct species from M.

brassictB, which latter also occurs in the N.W. Himalayas.

Genus Prospalta, Walker.

Prospalta leucospila.

Prospalta leucospila. Walker, Catal. Lep. Het. B. M. xiii. p. III4

(1857).

Female. Nearest to P. stellata. Diifers in the fore wing being

of a blacker brown, and having the white spots within the cell larger,

the central (or orbicular) spot not broken up, the reniform cluster

more widely spread, the second cluster below it being obsolete ; the

costal, discal, exterior margin, and cilial spots are also larger ; there

is also a distinct white spot below the orbicular, and some spots on
middle of posterior margin ; cilia of fure wing with two rows of

white spots, the cilia of hind wing with one row and an outer border.

Thorax, palpi, and legs blackish brown
;
palpi and legs speckled and

banded with white, the thorax with white speckles and a large lower
dorsal spot.

Expanse If inch.

Hah, Darjiling. In coll. F. Moore.
23*
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Geuus Ilattia, Walker.

Ilattia monilis, n. sp. (Plate XXXVIII. fig. II.)

Fore wing yellowisla ochreous, crossed by a slender indistinct

whitish basal, antemedian, and postmedian sinuous bands, a more
distinct white submarginal macular baud, and a marginal row of

black white-bordered dots ; some whitish streaks on the costal edge,

a prominent white spot at base of the cell, and white bead-bordered

orbicular and reniform marks : hind wing pale brownish ochreous,

with indistinct transverse narrow discal band and discocellular streak.

Thorax and palpi ochreous ; abdomen and legs paler, tarsi with

brownish bands.

Expanse I inch.

Hab. Darjiling. In coll. Dr. Staudinger.

Ilattia cervina, n. sp. (Plate XXXVIII. fig. 12.)

Male and Female. Fore wing greyish brown, crossed by an in-

distinct darker-brown zigzag antemedian and a recurved postmedian

line, the latter bordered externally by indistinct brown points ; a

short subbasal line, and a submarginal pale-bordered fascia ; orbicular

spot small aud circular, ochreous-brown ; reniform spot partly

ochreous-brown and yellow, bordered with white speckles above and
below : hind wing pale greyish brown.

Expanse 1 g inch.

Hab, Darjiling. In coll. Dr. Staudinger.

Ilattia calamistrata, n. sp.

Fore wing golden brown, crossed by an antemedian row of pure
white dots, and a postmedian waved double row of white lunular

spots ; orbicular spot entire and pure white ; reniform spot formed

by an imperfect white figure of 8 ; some indistinct white spots on
the costal edge, and a very indistinct submarginal dentate white line

:

hind wing and abdomen pale golden yellow. Head and thorax

golden yellow
;
palpi and legs above blackish.

Expanse 1 inch.

Hab. Khasia Hills {Austen). In coll. F. Moore.

Genus Cel^na.

CEL.ENA SIKKIMENSIS, H, Sp. (PlatcXXXVIII. fig. 16.)

Male. Fore wing brown, with indistinct black antemedian and
postmedian transverse pale-bordered sinuous line, the interspace

blackish-streaked ; a submarginal series of longitudinal black streaks

disposed between the veins and crossed by a whitish-speckled lunular

line ; orbicular and reniform spots white, the latter most prominent

:

hind wing paler brown, with paler discal and submarginal fascia.

Body brown ; palpi ochreous-brown ; legs with pale bands.
Expanse Ig inch.

Hab. Sikkim (Blanford). In coll. Dr. Staudinger.
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Fam. Caradrinid^.

Genus Caradrina, Ochs.

Caradrina arenacea, n. sp.

Fore wing pale greyish ochreous, with an indistinct transverse

sinuous brown line and three discal lines, the outer line bordered

below the apex witli ochreous-yellow ; reniform spot brownish,

speckled with white and ochreous-yellow ; a small indistinct brown
orbicular spot ; some black short streaks on the costa, and a marginal

row of dentate points : hind wing whitish ochreous, with pale-brown

border. Body whitish ochreous ; thorax with a few blackish

speckles ;
palpi blackish laterally, white at tip ; fore and middle legs

with blackish speckles and tarsal bands.

Expanse 1^^ inch.

Hab. Masuri {Lang), Darjiling. In coll. F. Moore and Dr.

Staudinger.

Caradrina delecta, n.sp. (Plate XXXVIII. fig. 15.)

Fore wing pale greyish ochreous, with an indistinct black-speckled

subbasal and three median transverse sinuous lines, and an outer

discal row of points ; a submarginal transverse straight pale line
;

orbicular and reniform spots black-speckled : hind wing ochreous-

white. Body ochreous-grey ; palpi and legs above brown-speckled.

Expanse Ig inch.

Hah. Darjiling. In coll. Dr. Staudinger.

Allied to C. kadeni.

Dadica, n. g.

Male. Fore wing with straight costa ; apex acute ; exterior margin
short, slightly oblique and convex

;
posterior margin long ; first sub-

costal branch emitted at one half from the cell, second at one
fourth before its end, trifurcate, fifth from end of the cell, curved

upward and touching third near its base ; cell narrow ; discocellular

short, concave ; radial from upper end of cell ; lower radial and
upper median branch from angles above end of the cell, second from
angle at its end, third at one third before its end. Hind wing short,

triangular ; cell short ; subcostal vein fringed with plumose scales

to end of the cell ; two subcostal branches from end of the cell

;

discocellular bent beyond the middle, radial from below the angle

;

two upper median branches from end of the cell. Body long, some-

what slender, with a large anal tuft ; palpi porrect, second joint long,

squamose, third joint short ; legs pilose beneath ; antennae setose.

Allied to the genus Radinacra, Butler, Types of Lep. Het. B. M.
ii. p. 26.

Dadica lineosa, n. sp.

Fore wing brownish ochreous, with a transverse slightly curved
subbasal and a discal narrow brown line, a less distinct basal waved
line, a median fascia, and a waved submarginal line ; a white reni-

form spot : hind wing pale vinous-brown, with pale ochreous apical
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border. Underside as above ; lines on fore wing obsolete. Body
brownish ochreous, anal tuft brighter ochreous ; antennae and legs

above dark brov^n, with pale ochreous bands.

Expanse IjL inch.

Hab. Punjab hills. In coll. F. Moore.

Genus Acosmetia, Stephens.

AcosMETiA NEBULosA, n. sp. (Plate XXXVIII. fig. 13.)

Upperside pale ochreous-brown : fore wing darkest, with several

transverse indistinctly darker waved narrow fasciae ; some pale spots

on costal edge near the apex. Underside paler.

Expanse 1 inch.

Hab. Darjiling. In coll. Dr. Staudinger.

Acosmetia nigrescens, n. sp.

Upperside dark brown : fore wing somewhat greyish brown, with

an indistinct black spot in middle of the cell, a streak at its end, a

transverse discal waved line, and a broad outer pale band, which is

pale-bordered above the posterior angle and is continued along the

posterior border : hind wing with blackish-brown outer border.

Thorax above blackish brown. Underside uniform brown.

Expanse l-^ inch.

Hab. Bombay. In coll. F. Moore.

Fam. NocTUiD^.

Genus Agrotis, Ochs.

Agrotis quadrisigna, n. sp.

Male and Female. Fore wing grey, crossed by a black subbasal

double sinuous line, an antemedian line, an irregular waved post-

median line, and a submarginal series of ochreous spots, bordered oa
both sides by a black dentate point, a marginal row of minute black

dots, orbicular and reniform marks black-Uned, a broad quadrate

black dentate mark below the orbicular spot ; hind wing and abdo-

men paler grey, whitish at the base. Thorax, palpi, and legs grey,

with black speckles ; tarsi with black bands.

Expanse ly^j inch.

Hab. Solun, Punjab ; Deyra. In coll. F. Moore.
Allied to A. lahyririthica, Staudinger, and to A. placida.

Agrotis costigera, n. sp.

Male and Female. Fore wing dark purple-brown, the basal and
discal areas suffused with grey ; costal border pale purplish ochre-

ous ; a transverse basal, antemedian, and a postmedian sinuous black

pale-centred line ; orbicular and reniform spots black-lined, dark-
centred, and with a pale ochreous inner border, the reniform slightly

angled at the upper end of its inner border ; an oval black mark
below the cell; a pale ochreous submarginal line, with irregular

alternate purple-brown and reddish inner border ; a marginal row
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of distinct black dentate marks ; some pale spots on costa near apex ;

hind wing cinereous-brown, palest at the base. Thorax and palpi

dark purple-brown, abdomen and legs greyish brown, legs with

brown bands.

Expanse, c? ly^. 2 ^-r^ >nch.

Hab. Solun, Punjab ; Cherra Punji, Assam. la coll. F. Moore
and Dr. Staudinger.

Allied to A. christopM, Staudinger.

Agrotis junctura, n. sp.

Male and Female. Fore wing pale purplish grey, the median area

below the cell pale purplish red; two subbasal grey-bordered black

streaks extending obliquely from within the cell to base of the sub-

median vein, with blackish lower interspace ; orbicular spot large,

outwardly oblique, grey ; reniform spot also large, black-lined, and

extending below the cell, centre brown-streaked, interspaces black

;

a black conical mark below the orbicular spot ; an indistinct black

transverse discal sinuous line and outer row of points ; a marginal

greyish-brown fascia terminating before the apex in a black streak :

hind wing pale purplish cinereous. Thorax purple-grey ; collar,

front of head, palpi, and legs brown-speckled ; abdomen cinereous-

brown, tuft in male ochreous.

Expanse l^ inch.

Hab. Dalbousie, N.W. Himalaya. In coll. F. Moore.

Allied to A. hastifera, Donzel.

Agrotis modesta, n. sp.

Female. Greyish cream-colour : fore wing with an indistinct black

subbasal, antemedian, and a postmedian sinuous double line ; an orl)i-

cular and reniform black-lined spot, a short narrow conical mark
below the cell, and a marginal row of dots. Body and legs greyish,

tarsal bands brown.

Expanse 1| inch.

Hab. Cashmir. In coll. F. Moore.
Nearest allied to, but quite distinct from, A. aquilina.

TiRACOLA, n. g.
t

Fore wing long, narrow, costa slightly arched towards the end,

apex acute ; exterior margin oblique, convex, and sinuous ; cell long ;

first subcostal branch emitted at half length of the cell, second at

three fourths its length, trifurcate, third emitted at one third beyond

base of the second, and fourth at about one half from base of second,

fifth from end of the cell and touching the third near its base ; dis-

cocellular deeply concave, upper radial from angle close to upper end

of the cell, lower radial from angle near lower end of the cell ; upper

median from angle above and middle median from end of the cell,

third at one third before its end ; submedian concave near its base.

Hind wing triangular, apex couA'ex; exterior margin oblique, recurved,

slightly sinuous ; cell short ; two subcostal branches from end of

cell ; discocellular very slender, angled inward in the middle, a
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slender radial from the angle ; two upper median branches from

lower end of the cell, third branch at half before its end. Body
stout, abdomen long

;
palpi short, ascending, compactly clothed,

second joint thick, third joint short ; legs compactly pilose above

;

antennae setose. Type T. plagiata.

TiRACOLA PLAGIATA.

Agrotis plagiata, Walker, Catal. Lep. Ilet. B. M. xi. p. 740

(1857).
Agrotis plagifera, Walker, /. c. p. 741.

Hab. Ceylon, S. India, Darjiling.

TiRACOLA SPECTABILIS.

Agrotis spectabilis, Walker, Catal. Lep. Het. B. M. xxxii. p. 704

(1865).

Hab. Australia.

Genus Graphiphora, Ochs.

Graphiphora fla^irena, n. sp. (Plate XXXVIII. fig. 3.)

Allied to G. neglecta, Hiibner. Fore wing dark ferruginous,

crossed by an indistinct brown-bordered, pale, waved antemedian and

a postmedian line, a median brown fascia angled at lower end of the

cell ; orbicular spot obsolete ; reniform spot narrow, yellowish, and
dusky at its lower end : hind wing ferruginous-brown. Body and
legs ferruginous.

Expanse li inch.

Hab. Darjiling. In coll. Dr. Staudinger.

Graphiphora nigrosigna, n. sp. (Plate XXXVIII, fig. 4.)

Fore wing brown-ochreous, crossed by indistinct basal, antemedian,

and postmedian zigzag brown duplex lines, and a waved submarginal

pale line ; reins across the disk with indistinct black-pointed pale

spots ; orbicular and reniform marks paler, with brown border,

lower lobe of reniform dusky; a prominent black triangular spot

below the orbicular mark : hind wing and abdomen pale brownish

ochreous. Thorax ochreous ; second joint of palpi at the side and

legs above dark brown, third joint of palpi and tip of second

ochreous.

Expanse Ig inch.

Hab. Tonglo, Sikkim. In coll. Dr. Staudinger.

Genus MegasemaS Hiibner.

Megasema cinnamomea, n. sp. (Plate XXXVIII. fig. 6.)

Fore wing dull cinnamon-brown, with an indistinct darker basal,

subbasal, and a discal transverse sinuous hue ; a more distinct outer

discal pale-bordered irregular line ; a large pale-bordered orbicular

and reniform spots, their interspace within the cell, and a transverse

^ Type M. triangulum, Hufn.
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median fascia darker brown ; outer margin also darker brown, with

a pale-bordered lunular line : hind wing paler. Underside pale,

brighter cinnamon-brown. Thorax, head, palpi, and legs above

dark cinnamon-brown.
Expanse Ig inch.

Hab. DarjiHng. In coll. Dr. Staudinger.

Genus Ochropleura, Hiibner.

OCHROPLEURA CONSANGUINEA, H. Sp.

Male and Female. Fore wing dark cupreous-brown, base and ex-

terior border suiFused with grey ; costal border pale ferruginous ; a

short subbasal pale streak with black border, an oblique antemedian

waved black double line, a postmedian, less distinct, double sinuous

hue, and a submarginal pale lunular line ; orbicular and reniform

spots grey, with black interspaces ; an indistinct conical greyish-

centred mark below the cell : hind wing brown. Thorax cupreous-

brown ; collar and palpi ferruginous edged with black ; abdomen
brown ; legs blackish with pale bands.

Expanse 1| inch.

Hab. Soluii, Punjab ; Dalhousie, N.W. Himalaya. In coll. F.

Moore.
Allied to 0. renalis, from which it is distinguishable by its

smaller size, straighter and more oblique antemedian line, and the

postmedian line being nearer the renal spot.

Genus Hermonassa, Walker.

Hermonassa chalybeata, n. sp. (Plate XXXVIII. fig. 17.)

Smaller iha.wH.consigtiata. Fore wing dark brown, with indistinctly

darker markings, which are all bordered with chalybeous-grey

speckles : hind wing pale cinereous-brown. Underside cinereous-

brown.

Expanse 1 inch.

Hab. Darjiling. In coll. Dr. Staudinger.

Hermonassa sinuata, n. sp. (Plate XXXVIII. fig. 5.)

Near H. cuprina. Fore wing paler and of a brighter cupreous-

brown, the interspace between the transverse basal and subbasal

lines wider, the latter more acutely sinuous, and its lower end
almost touching that of the discal line, which latter is also more
sinuous : hind wing very pale brown. Underside also much paler.

Expanse 1 1 inch,

Hab. Darjiling. In coll. Dr. Staudinger.

Fain. Orthosiid/E.

Genus Orthosia, Ochs.

Orthosia rectivitta, n. sp.

Fore wing mottled with greyish ochreous and dark brown, pos-
terior and exterior areas more uniformly brown ; a transverse sinuous
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antemedian and a straight postmedian pale line with black-speckled

borders ; a submarginal zigzag pale-bordered black-speckled fascia ;

orbicular and reniform spots pale, with black-speckled border ; a

marginal row of black dots : hind wing brown ; cilia pale ochreous-

brown. Thorax, and head grey-speckled
;

palpi with broad brown

lateral band ; legs dark brown, with ochreous speckles and tarsal

bands.

Expanse I^ inch.

Hab. Darjihng {Bmsell). In coll. F. Moore and Dr. Staudmger.

Fam. CosMiiD^.

Genus Cosmia, Ochs.

CosMiA HYPENOiDES, n, sp. (Plate XXXVIII. fig. 19.)

Male and Female. Fore wing dark purple-brown, crossed by an

outwardly oblique antemedian, a median, and an outwardly-angled

postmedian transverse pale-bordered black line, a black dot at base

of cell, a submarginal indistinct lunular line, and a marginal black

line ; orbicular and reniform spots very indistinct : hind wing and

abdomen dull brown. Thorax purple-brown; palpi grey, with

broad black band on second joint ; fore and middle legs with blackish

bands.

Expanse 1 J^- inch.

Hab. Parisnath Hill (Bengal). In coll. Dr. Staudinger.

Fam. Hadenid^.
Genus Dianthecia, Boisd.

DiANTHECiA coNFLUENS, n. sp. (Plate XXXVIII. fig. 20.)

Fore wing dark purple-brown, crossed by a subbasal black-bordered

pale-ochreous sinuous line, a similar antemedian and a postmedian

narrow waved line, and a submarginal brown-bordered pale line

;

orbicular and reniform spots pale ochreous with brown centre ; the

two lower median branches pale ochreous to the postmedian line ; a

black dentate mark below the cell ; a marginal row of dentate lunulas ;

cilia brown : hind wing greyish dusky-brown, palest at base, and
with a pale-bordered brown transverse discal line; cilia ochreous.

Body and legs dark purple-brown, black-speckled.

Expanse \\ inch.

Hab. Darjiling. lu coll. Dr. Staudinger.

Genus Euplexia, Stephens.

EuPLEXiA distorta, n. sp. (Plate XXXVIII. fig. 18.)

Male and Female. Fore wing black, with transverse distorted white

bands, including an outer marginal sinuous bordered band : hind wing
pale blackish-cinerous exernally and whitish basally ; cilia white.

Thorax black, with white tegulas, crest, and collar ; abdomen black-

ish at tip ; palpi black tipt with white ; legs black, with white streaks

and tarsal bands.

Expanse Ig inch.

Hab. Darjiling. In coll. Dr. Staudinger.
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Genus Trigonophora, Hiibn.

TrIGONOPHORA ALBOSIGNATA, H. Sp.

Fore wing reddish ochreous, minutely speckled with purplish grey,

crossed by an inwardly-obliqoe antemedian ochreous-white straight

narrow band, a postmedian outwardly-oblique, sinuous, narrow band,

both bands with indistinctly darker purple-red border ; a submar-

ginal zigzag pale-bordered denticulated red fascia ; cilia purple-

brown ; orbicular and reniform marks formed by a purple-red line,

the centre being yellowish ochreous, the reniform mark bordered

externally by two upper and two lower white spots : hind wing

purplish ochreous-brown, palest along the costal border. Thorax,

palpi, and legs reddish ochreous, abdomen ochreous-brown.

Expanse Ig inch.

Allied to T. empyrea, Hiibn., of Europe.

nab. Kussowlie, N.W. Himalaya. In coll. F. Moore.

Appana, n. g.

Fore wing somewhat short, costa straight, apex slightly pointed,

exterior margin oblique, very slightly waved and convex ; first

subcostal branch emitted from half length of the cell, second at one

fourth, trifurcate, third at one fourth, and fourth at one half from

base of second, fifth from end of the cell, projecting upward and

touching the third near its base ; cell long ; upper discocellular

very short, lower bent in the middle ; upper radial from angle near

subcostal, lower radial and upper median from angles immediately

above end of the cell, middle median from its end, lower median

from one third before its end ; submedian slightly recurved. Hind
wing triangular, exterior margin convexly oblique and waved ; two

subcostal branches emitted from a short distance beyond end of the

cell ; discocellular obliquely concave, radial from near its lower

end ; two upper median branches from end of cell ; submedian and
internal veins long. Body moderate, abdomen extending beyond

hind wing; palpi short, stout, squamose, third joint very short;

antennae setose ; legs pilose beneath.

Allied to Habryntis (H. scita, Hiibner).

Appana indica, n. sp.

Phlogophora indica, Moore, P. Z. S. 1867, p. 57.

Fore wing pale purplish ochreous, with a median transverse broad

band of chestnut-brown, palest on the costa, and enclosing a paler

orbicular and reniform spots, which are confluent below the cell ; the

band is narrow hindward and bordered on both sides by a narrow

black line ; two black-speckled transverse streaks and a contiguous

black spot at base of the wing ; a pale-yellow submarginal line
;

veins speckled with black and white : hind wing paler, with an

indistinct darker discal and marginal bands. Thorax chestnut-

brown, with white-fringed collar, abdomen paler; palpi and legs

ochreous-brown.

Expanse lj*jj inch.

Hab. Darjiiing. In coll. F. Moore and Dr. Staitdiuger.
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Genus Berrh^a.

Berrhcea, Walker, Catal. Lep. Het. B. M, xv. p. 1721 (1858).

Wings rather narrow ; fore wing elongated, costa straight ; apex

slightly pointed ; exterior margin oblique, scalloped
;

posterior

margin recurved ; costal vein extending to two thirds the margin,

first subcostal branch emitted at half length of the cell, second

trifurcate, emitted at one fourth before end of the cell, third at one

fourth, and fourth at one half from base of second, fifth from end of

the cell, curving upward and touching third near its base ; disco-

cellular slightly angled close to each end, deeply concave in middle,

radials from its upper and lower angle ; cell long, narrow ; two

upper median branches from angles at end of the cell, lower at one

fourth before the end ; submedian recurved : hind wing long,

exterior margin convex, waved ; abdominal margin short ; costal

vein extending to apex ; two subcostal branches from end of the

cell ; discocellular obliquely concave, radial from near its lower end ;

two upper median branches from end of the cell, lower at one third

before its end ; submedian and internal veins straight. Body stout,

abdomen extending beyond hind wing; palpi stout, broad, ascending,

densely clothed with long scales, third joint short, squamose ; legs

densely pilose ; antennae very minutely pectinate iu male.

Allied to Trachea (T. atriplicis).

Berrh^a aurigera.

Berrhcea aurigera, Walker, Catal. Lep. Het. B. M. xv. p. 1/21

(1858).

Fore wing ochreous-brown, crossed by a pale ochreous, duplex,

black-bordered zigzag antemedian line and a sinuous postmedian

line ; some black-bordered ochreous basal streaks, others ou the

costal border and middle of posterior border ; a suhmarginal zigzag

interrupted ochreous and brown fascia ; a black marginal lunular

line ; orbicular and reuiform marks ochreous, large and widely sepa-

rated at their anterior ends, but joined by a lower streak, which

extends below the cell and runs into a whitish ochreous quadrate

spot: hind wing seneous- brown, the base being whitish cinereous.

Thorax ochreous-brown ; abdomen cinereous-brown ;
palpi brown ;

legs brown, with ochreous tarsal bands.

Expanse, c? 1^, $ 2 inches.

Hab. DarjiUug {Atkinson). In coll. Dr. Staudinger.

Berrhcea megastigma.

Hadena megastigma, Walker, Cat. Lep. Het. B. M. xxxiii. p. 738

(1865).

Hab. Darjiling.

Berrh^a albinota.

Hadena albinota, Moore, P. Z. S. 1867, p. 58.

Hab. Darjiling.
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Berrh.ea olivacea, n. sp.

Allied to B. ynegastigma ; comparatively smaller : fore wing simi-

larly marked, but with less prominent ochreous and black streaks,

the submarginal zigzag ochreous line slender throughout its length, the

orbicular and reniform marks slightly smaller : hind wing cupreous-

brown, slightly paler at the base.

Expanse, c? If, ? 1| inch.

Hab. Darjiling. lu coll. F. Moore and Dr. Staudinger.

Genus Hadena, Treits.

Hadena adjuncta, n. sp.

Fore wing purplish grey, crossed by a greyish-white-bordered,

black, sinuous antemedian and a postmedian line, and a submarginal

row of long black-bordered, grey, dentate marks ; a marginal black

lunular line ; orbicular and reniform spots black-lined ; a black

zigzag streak at base of wing, and a distinct black forked bar below

the cell joining the ante- and postmedian lines, below which the area

is iron-grey : hind wing and abdomen pale brown. Thorax purple-

grey, black- and white-speckled ; first and second joints of palpi

brown- and grey-speckled, third joint ochreous ; legs brown, grey-

speckled, and with ochreous tarsal bands.

Expanse l| inch.

Hab. Dalhousie, N.W. Himalaya. In coll. F. Moore.

Near to the European H. satura.

Hadena siderifera, n. sp.

Fore wing brownish grey, crossed by a basal, antemedian, and a

postmedian double zigzag black line, a submarginal sinuous pale

yellowish line with black inner points, and a marginal row of minute

black points ; orbicular spot black-lined ; reniform spot composed of

a large white quadrate spot, bordered at the upper and lower outer

ends by two minute white spots, and on the inner side by a black

pale-bordered line ; a quadrate black mark below the orbicular spot

:

hind wing greyish brown.

Expanse Ig inch.

Hab. Solun, Punjab. In coll. F. Moore.
Allied to H. albiflexura. Walker, and to H. constellata, Moore,

from Daijiling. It also has much the appearance of Mamestra
brassicce.

Fam. Xylinid.e.

Genus Cucullia, Ochs.

CuCTJLLiA albescens, n. sp.

A smaller species than C. atlsinsoni; fore wing paler brown, the

grey more diffused through the middle of the wing : hind wing cine-

reous-white, with a very faint brownish marginal border. Underside
much paler than C. atkinsoni, the hind wing almost uniformly white.

Body greyer ; legs grey above.

Expanse If inch.

Hab. Dalhousie, N.W. Himalaya. In coll. F. Moore.
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Genus Call^nia, Hubner.

Cucullia (part.) auctorum.

Call^nia pullata, n. sp.

Fore wing grey ; veins black, with a transverse very indistinct

black antemedian and a postmedian zigzag line, some slender longi-

tudinal streaks near the outer margin, and a lunular black marginal

line ; an indistinct orbicular and reniform black-lined mark, the

latter extending below end of the cell : hind wing white, with a

broad black outer marginal band and a discocellular spot ; costal and
subcostal veins lined with black ; cilia white. Thorax, head, palpi,

and legs above grey ; abdomen black, with grey tip ; a slender black

collar on front of thorax.

Expanse 2| inches.

Hab. Dalhousie, N.W. Himalaya. In coll. F. Moore.

Genus Calophasia, Stephens.

Calophasia cashmirensis, n. sp.

Fore wing pale whitish ochreous, with a pale yellowish-ochreous

median transverse band, bordered on both sides by an indistinct

black sinuous double line, and medianly traversed below the cell by
a more distinct black lunular fascia ; costal border blackish ; orbi-

cular and reniform marks blackish, and lined with pale ochreous ;

base of wing black-speckled, and longitudinally streaked near poste-

rior margin; some black dentate discal marks, a patch above posterior

angle, and a marginal row of white-bordered black points : hind wing
dusky white, with a very pale dusky black border, and a distinct

black lunular marginal line. Body pale ochreous, palpi and legs

black-speckled ; legs with black tarsal bands.

Expanse 1y^2^ inch.

Hab. Changas, Cashmir. In coll. Dr. Staudinger.

Near to the European C. linarice, Fabr.

Calophasia lobifera, n. sp.

Fore wing greenish brown, with a pale pinkish-ochreous fascia

extending from base through the cell to the apex, a slender black

transverse subbasal irregular line, which is deeply indented outward
below the cell and formsa lobate spot, and a discal irregular waved line,

both with a brown outer border, the interspace below the cell dusky
grey ; veins black, with pale margins and intervening black streak ter-

minating in a white cilial point ; some black streaks on costa near base,

and white streaks towards the apex ; an indistinct orbicular and
reniform brown-lined mark, both centred with brown ; a short oblique,

double, basal brown line below the cell : hind wing greyish brown
;

cilia white. Body pale ochreous, thorax grey-speckled
;
palpi and

legs above brown, with ochreous bands.

Expanse 1-j^ inch.

Hab. Bombay. In coll. F. Moore.
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Fam. HAMEROSIDiE.

Genus Apsarasa, Moore.

Apsarasa wallacei, n. sp.

Female. Glossy purplish black. Dififers from A. radians from

Sikkini, and A. figurata from Andamans, in having the marginal

spots alternately obsolete on the costa, a broader intervening space

between those on the outer margin, and a much larger quadrate

spot on middle of hind margin. Underside of fore wing as above,

hind wing without basal spots. Abdomen black above, small lateral

spots and streak beneath white.

Expanse 2g inches.

Hub. Dorey {Wallace). In coll. Oxford University Museum.

Fam. AcoNTiiDiE.

Naranga, n. g.

Wings small : fore wing elongated, narrow, acute at the apex,

exterior margin oblique ; hind wing slightly elongated and narrow.

Veins similar to those in Xanthodes. Palpi small, smooth, slightly

ascending, third joint minute, slender, short ; legs slender, smooth.
Type N. diffusa.

Naranga diffusa.

Xanthodes diffusa. Walker, Cat. Lep. Het. B. M. xxxiii. Suppl.

p. 779 (1865).

Fore wing yellow, with a slight median, oblique, short purplish-red

band, a less distinct streak below the apex, and a spot above posterior

angle : hind wing whitish yellow. Body, palpi, and legs above
yellow.

Expanse ^ inch.

Hab. Ceylon ; S. India (Nilgiris) ; Formosa.

Naranga ^nescens, n. sp.

Fore wing senescent yellow, with two narrow purple-brown outer

bands : hind wing brown ; cilia yellow. Body and legs yellow.

Expanse -^-^ inch.

Hab. Formosa {Swinhoe). In coll. F. Moore.

Churia, n. g.

Fore wing elongated, narrow, rectangular ; costal vein extending

to two thirds the margin ; first subcostal emitted at one half and
second at one eighth before end of the cell, second trifurcate, third

and fourth at equal distances from base of second, fifth from end of

the cell and slightly touching third at its base ; discocellular bent at

its upper and lower end, and very convex in the middle, radials from
the angles ; upper median branch from end of the cell, middle branch
from one eighth and lower from beyond one third before end of the

cell ; subniedian slightly curved at the base. Hind wing short ; costal

vein straight, extending to apex ; two subcostal branches from end
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of the cell ; discocellular obliquely concave ; radial from its lower

end immediately above angle of the cell ; two upper median branches

from beyond end of the cell, lower from one third before the end
;

submedian and internal veins straight. Body stout, abdomen long;

palpi porrect, second joint laterally broad at the tip, clothed with

coarse lax scales, third joint short, thick, half the length of the second

;

legs stout, squamose ; antennae setose. Type O. nigrisigna.

Churia nigrisigna, n. sp. (Plate XXXVII. fig. 13.)

Male and Female. Upperside pale brownish ochreous ; fore wing

with a small black spot on middle of the discocellular veinlet ; ciHa

ochreous-white : underside paler along the posterior border of fore

wing and on the hind wing. Palpi and legs above pale brownish

ochreous.

Expanse, d' ro' 2 Ipo "*'^^'

Hab. Calcutta. In coll. Dr. Staudinger.

Churia ochracea, n. sp.

Male. Upperside paler ochreous than in C. nigrisigna ; no black

spot on the fore wing : underside pale ochreous ; thorax, palpi, and

legs above ochreous.

Expanse -^ inch.

Hab. Calcutta. In coll. Dr. Staudinger.

Chxjria maculata, n. sp.

Male. Upperside pale brownish ochreous ; cilia ochreous-white ;

fore wing with a small black spot on middle of discocellular veinlet,

and three equidistant spots on the submarginal border. Underside

paler ochreous, palest along posterior border of fore wing and on the

hind wing. Palpi and legs above brownish ochreous.

Expanse \^ inch.

Hab. Ceylon. In coll. F. M. Mackwood.

Fam. Heliothid.e.

This family should be ranged between the Acontiidae and Antho-
philidse, the genera comprised in it having closer affinity with those

families than with the Xylinidee.

A prominent character in the species of Heliothidse, not present,

so far as I know, in any other group, is that the tibiae of the front

legs are armed with spines, thus giving them the appearance of

miniature crabs' claws'.

In Heliothis dipsacea, H. aduncta, Butler (a Chinese species),

H. maritima, H. ononidas, H. armigera, and H. peltigera the

fore tibia is long, narrow, and armed with two slender spines in

front, as well as possessing other shorter spines on each side. In

H. incarnata, which is generically distinct from the above-mentioned

species, the tibia is shorter and stouter, and is armed only with two

^ Since writing the above, I find that Pctasia, a genus of Notodontidre, is

similarly armed. Both P. cassinca and P. nnheculosa have a single stout ter-

minal spine on the outer end of (he tibia.
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stout black terminal front spines ; the palpi are stouter and have

the terminal joint hairy ; the fore wing is less triangular in form,

and the hind wing shorter than in typical Heliothis. For this

species {incarnata) I propose the generic name of Chazaria,

Tiie species described by Walker as H. lucilinea (Cat. Lep. Het.

B. M. XV. p. 17-19), from St. Domingo, is also generically distinct

from tlie above ; the Periphanes delphinii and Oria sanguinea (a

North-American species) have a very short stoutish tibia armed with

two terminal stout spines, this character also occurring less stoutly

in the European Anthcecla pulchra. A, cardui, A. cognatn, A. cora,

A. lynx (a North-American species), and in A. dorsilutea, the locality

of which is unknown.
In Melicleptria scutosa (Europe) and M. speciosa (N. America)

the tibia is more slender and delicately spined than in Heliothis, the

tarsus also being more delicate and comparatively longer.

In JEdophron phlehophora and Stephania puniceago the terminal

spines of the tibia are short, and the basal joint of the tarsus, also,

is laterally spined.

In this family (Ileliothidse) should also be placed :—the American
genus Berrima (D. stellata, Walk. Cat. Lep. Het. xii. p. 770, and

D. henrietta, Grote), arran2;ed hitherto in the Hamerosidse; the

AnthopJiila lineata and A. divergens of Walker's Cat. xii. p. 830,

of unknown locality and which are quite distinct from typical

Anthophila ; and the Microphysa contracta (Walker, Cat. Lep. .

Het. xii. p. 83G), which is also generically distinct from Microphysa.

The insect described as Chariclea taurica, and assigned to that

genus in European catalogues, is quite distinct from typical Chariclea

{Periphanes delphinii), differing from it in not possessing the tibial

spines, and having, moreover, very short tarsi. It should be

arranged with the Anthophilidse, under the generic name of Phila-

reta ; in the Anthophilidse should also be placed the genus Pyrrhia

(P. marginata and P. purpuritis),—these species agreeing better in

their tibial and tarsal characters thau with the Heliothidae.

Genus Heliothis, Hiibner.

Heliothis perigeoides, n. sp.

Male. Fore wing pale ochreous-yellow, crossed by two subbasal

ochreous-brown pale-bordered zigzag lines ; a median sinuous fascia,

and a discal white-poiuted sinuous line, bordered by an outer

brownish waved fascia ; a pale-bordered orbicular and a reniform

spot, the latter with grey centre ; some whitish spots on the costal

edge, and an outer marginal row of distinct black dots : hind wing

ochreous-white, with an ochreous-brown marginal band enclosing

a central white patch. Underside ochreous-white, with dusky-brown

markings as in //. peliigera, but paler, and the discal fascia on

both wings interrupted.

Expanse 1 to Ig inch.

Hab. Kutch, N.W. India. In coll. F. Moore.
Near to //. peltigera, which also occurs in Kutch, but is a much

smaller and differently marked insect.

Puoc. ZooL. Soc— 1881, No. XXIV. 24
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Heliothis succinea, n. sp.

Male and Female. Ochreous-yellow : fore wing crossed by two
subbasal brown zigzag lines, an outwardly-waved median line, a

lunular discal line, and a sinuous submarginal line, with indistinct

paler intervening lines, the space between the discal lunular line and
the submarginal line dusky ochreous-brown : hind wing with an

ochreous-black marginal band enclosing a pale yellow central spot.

Underside with dusky markings similar to those in H. armiyera.

Thorax greenish ochreous ; abdomen, palpi, and legs yellowish

ochreous.

Expanse, c? 1 inch, $ Ig.

Hab. Bombay {Dr. Leith). In coll. F. Moore.
This is allied to H. arwigera, but is smaller and diiferently

coloured ; the fore-wing markings also differ.

Raghuva, n. g.

Fore wing short, narrow ; costa slightly arched at the base and
with a swollen protuberance on its middle ; exterior margin oblique

and convex ; costal veins recurved ; subcostal recurved before end
of the cell, first branch recurved towards the costa, emitted at half

length of the cell, second branch emitted before end of cell, trifur-

cate, third from near its base, fourth at one half its length, fifth

from end of the cell, curved upward, and touching third near its

base ; discocellular bent near each end, radials from the angles ; two

upper median branches from angles at end of the cell, lower at some
distance before the end. Hind wing short ; two subcostal branches

emitted beyond end of the cell ; discocellular concave, very slender,

a slender radial from its middle, two upper median branches from

end of the cell, lower from near its end. Body extending beyond
hind wing

;
palpi slender, apex short ; legs slender, femora slightly

pilose beneath, fore tibia in male armed with two terminal spines iu

front ; antennae setose.

Raghuva confertissima.

Leucania confertissima. Walker, Cat. Lep. Het. B. M, xxxii.

p. 625 (1865).

Hab. S. India.

SOPHAGA, n. g.

Allied to Dorika, Wings longer and comparatively broader ; fore

wing with straighter costa and shorter posterior margin ; first sub-
costal moderately long, second emitted immediately before end of

the cell, third trifurcate, emitted at end of the cell, and anasto-

mosing with second very close to its base for a short distance, fourth

and fifth short ; upper discocellular very short, lower very slender

and deeply concave ; radials from angle of upper and near end of
lower, two upper median branches from angles at end of the cell,

lower from near the end. Hind wing with two subcostal branches
emitted at one fourth beyond end of the cell ; discocellular bent in

the middle ; radial from its angle ; two upper median branches from
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end of the cell, lower from distance before the end. Body long

;

palpi sliort ; legs very hairy beneath ; male with fore tibia furnished

with a pair of terminal front spines ; antennae setose.

Type S. sinuata.

SOPHAGA. SINUATA, n. Sp.

Male and Female. Fore wing pale yellow, with a broad transverse

dark ochreous-yellow median band, its inner border being bent below

the cell, its outer border sinuous and with a brown point on each of

the veins from the radial ; a dark ochreous streak from the band,

along median vein, to the base ; exterior border with short longitu-

dinal dark ochreous streaks, and a marginal row of black dots : hind

wing pale greyish ochreous, the discal area brownish. Underside

paler ; fore wing with the discal area and a marginal row of black

dots : hind wing in male with a narrow discal transverse brownish

band, indistinct discocellular spot, and speckles along outer border,

obsolete in female. Thorax dark ochreous ; abdomen brownish

ochreous ; terminal spines on fore tibia black.

Expanse I| inch.

Hab. Bombay (Dr. LeitK). In coll. F. Moore.

DoRIKA, n, g.

Fore wing short, narrow ; costa slightly arched from the base,

exterior margin oblique, convex ; first subcostal branch somewhat
short, second emitted from beyond end of the cell, quadrifid, third

from close to base of second, fourth and fifth on a foot-stalk near

apex ; cell long, narrow ; upper discocellular very short, lower

slender, concave, bent slightly near median ; radials from their

angles ; upper median branch from angle above end of the cell,

middle branch from the end, lower at some distance before the end
and opposite first subcostal : hind wing convex at the apex, exterior

margin recurved, abdominal margin short ; two subcostal branches

emitted from beyond end of the cell ; discocellular very slender,

radial from the middle ; two upper median branches from end of

the cell, lower from near its end. Body short
;
palpi slender, pilose ;

legs pilose beneath ; fore tibia in male armed in front with a long

and a short spur ; antennse setose.

Type D. sanguinolenta.

DORIKA SANGUINOLENTA, n. Sp.

Female. Fore wing bright yellow ; costal edge white ; longitu-

dinally streaked with red along costal border, the median veins, and
submedian vein ; cilia pinky white : hind wing white. Thorax,
palpi, and legs above ochreous-red ; abdomen brownish ochreous.

Expanse 1-^ inch.

Hab. Bombay {Br. LeitK). In coll. F. Moore.

DORIKA AUREOLA.

Leucania aureola. Walker, Cat. Lep. Het. B. M. ix. p. 108

(1856).

Hab. Canara, S. India.

24*
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Masalia, n. g.

Wings small : fore wing short, narrow ; costal vein running close

to the margin ; first subcostal branch short, emitted at one fourth

before end of the cell, second at equal distance between first and
fifth, trifid, the third and fourth at about one half from base of

second, fifth from end of the cell, ascending and touching the

second at halfway between its base and third ; upper discocellular

straight, short, lower coucave, bent near lower end, radials from
the angles ; upper mediau branch from angle above end of the cell,

middle branch from the end, lower from opposite first subcostal.

Hind wing small, exterior margin convex ; two subcostal branches
from end of the cell ; discocellular bent in the middle, radial from
the angle ; cell short ; two upper median branches from end of the

cell. Body moderately slender
;

palpi minute, slender, porrect

;

antennae filiform ; fore tibia armed with a pair of terminal spines.

Type M. radiata.

Masalia radiata, n. sp.

Fore wing greyish ochreous-brown, with a pale yellow longitudinal

narrow streak from base of the cell to outer margin ; a short basal

streak below it between the median and submedian veins, and a

narrower streak extending along and between the subcostal and
median veins ; costal edge yellow ; cilia pale pinkish grey : hind
wing greyish brown. Underside greyish brown ; fore wing with

white streaks disposed as on upperside. Thorax, head, palpi, and
legs above ochreous-brown ; terminal spines on fore tibia black ;

abdomen ochreous ; eyes black.

Expanse \^ inch.

Hab. Manpuri, N.W. India {Home). In coll. F. Moore.

Masalia irrorata, n. sp.

Female. Fore wing pale reddish ochreous, with paler streaks

between the veins, speckled with minute dark-brown scales, which
are most numerous along the area of the veins and on posterior

border ; an oblique transverse discal series of six black points, one

on each lower vein ; cilia bordered with white : hind wing white
;

cilia white. Underside very pale ochreous-white ; fore wing with

the costal border tinged with red ; median veins brown-speckled.

Thorax pale reddish ochreous ; front of head, palpi, and legs above

brownish ochreous.

Expanse ly^ inch.

Hab. Darjiling. In coll. F. Moore.

Pradatta, n. g.

Fore wing comparatively short and broad ; costa slightly depressed

in the middle, exterior margin oblique, posterior margin convex near

the base ; cell long ; first subcostal branch rather short, second

emitted from near end of the cell, trifurcate, tbird and fourth close

together, fifth curved abruptly upward from end of the cell and
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anastomosed to third near its base ; discocellular very slender, bent

close to each end, concave in middle, upper and lower radials from
the angles ; upper median branch emitted from angle above end of

the cell, middle branch from the end, lower from some distance before

the end. Hind wing comparatively long and narrow; two subcostal

branches from end of the cell ; discocellular bent in middle, a very

slender radial from the middle ; cell long ; two upper median branches
from end of the cell, lower from some distance before the end. Body
long, slender ; thorax laxly pilose

;
palpi pilose, small, apex very

short ; legs slightly pilose beneath ; fore tibia in male armed with a
long and a short black spine iu front ; antennae in male minutely pec-
tinate.

Type P. beatrir.

PrADATTA BEATRIX, D. Sp.

Synia beatrix. Von M. D. R., MS.
Male and Female. Fore wing pale pink, with a longitudinal pale

yellow fascia extending from the base of the cell to exterior margin,

and a similar fascia below the cell spreading below the median vein

to the outer margin ; some specimens have the median vein to end
of the cell tinged with black : hind wing white, with pink lining to

the veins and outer border. Underside—fore wing with paler

costal and outer border than above ; hind wing with pink costal

border. Thorax pinkish brown, palest on tegulse ; abdomen pale

yellowish above, pinkish beneath ; palpi and legs above ochreous-

red ; fore-tibial claws black.

Expanse \~ inch.

Hab. Canara(S. India) ; Dharmsala(N.W. Himalaya) ; Saibadad

(Cashmir). In coll. F. Moore, Dr. Staudiuger, and Lord Walsingham.

Pradatta bivittata.

Leucania biolttata, Walker, Catal. Lep. Het. B. M. ix. p. 108

(1856).

Hab. S. India. In coll. British Museum.

Pradatta decorata, n. sp.

Mule and Female. Fore wing pale yellow, with a broad triangular

pale crimson band extending from base through and below the cell

and thence obliquely upward across the disk to the apex ; a recurved

series of six white spots on the discal portion of the band, one on
middle of median vein, and one on submedian vein ; cilia crimson :

hind wing paler yellow ; cilia whitish, slightly tinged with crimson
at the apex. Body pale yellow ; thorax ochreous ; front of head,

tip of palpi, and legs above crimson ; fore-tibial claws black.

Expanse | to 1 inch.

Hab. Deccan {Dr. Day) ; IManpuri, N.W. Provinces {Home)
;

Allahabad {Hellard) ; Sind valley and Saidabad, Cashmir {Atkin-
son). In coll. F. Moore and Dr. Staudinger.
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Pradatta artaxoi'des, n. sp.

Male and Female. Fore wing uniformly ochreous-yellow ; hind

wing brownish-ochreous, darkest externally ; cilia yellow. Under-

side paler ; basal and discal area of fore wing brownish ochreous.

Tip and side of palpi and fore legs above brownish.

Expanse, S to, $ 1 inch.

Hub. N.W. Himalaya ; Cashmir. In coll. F. Moore.

Pradatta modesta, n. sp.

Female. Fore wing pale ochreous-yellow ; hind wing ochreous-

white. Underside of fore wing with a greyish-brown discocellular

patch. Body, palpi, and legs pale ochreous-yellow ; fore tibial

claws black.

Expanse ^ inch.

Hab. Manpuri, N.W. India {Home). In coll. F. Moore.

CuRUBASA, n. g.

Male and Female. Fore wing elongated, narrow, costa arched at

the base, apex somewhat acute ; exterior margin oblique, even,

slightly convex hindward and at the angle ; cell long ; costal vein

recurved towards its end ; first subcostal branch emitted beyond
half length of the cell, second immediately before end of the cell,

trifid, the third and fourth at one third from its base ; fifth from

end of the cell, ascending and touching the second close to end of

the third ; discocellular bent near upper and lower end, slender,

concave in middle, radials from the angles ; upper median branch

from angle above end of the cell, middle branch from the end, lower

at one fourth before the end. Hind wing broad, apex convex, exterior

margin waved ; two subcostal branches emitted from end of the cell

;

discocellular slender, bent in the middle, radial from the middle

;

cell short ; two upper median branches from end of the cell. Body
moderately stout ; palpi short, slender, porrect ; femora and tibiae

slightly pilose above ; fore tibia short, thick, and armed with two
terminal black spines ; antennas filiform.

Type C. lanceolata.

CURUBASA I.ANCEOLATA.

Alaria lanceolata. Walker, Catal. Lep. Het. B. M. xxxiii. p. 767
(1865).

Fore wing pale silky-yellow, with a purplish-pink costal band
which extends halfway across and through the cell to below the

apex ; a similar baud aljove the posterior border : hind wing whitish ;

thorax, head, palpi, and legs above purplish pink ; terminal spines

on fore tibia black ; abdomen yellow.

Expanse Ig inch.

Hab. Nilgiris (S. India). In coll. British Museum and F.
Moore.
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CURUBASA CRUENTATA, n. Sp.

Male and Female. Fore wing pale silky yellow, with a purplish-

pink costal band extending only to the subcostal vein, a similar but

broader and darker band along the posterior margin ; cilia yellow,

edged with pale pink : hind wing paler yellow. Thorax and front

of head ochreous-brown ; abdomen yellow ; palpi and legs above

reddish ochreous ; terminal spines on fore tibia black.

Expanse, cJ I, ? If inch.

Hub. N.W. India; Noashera, Cashmir. In coll. F. Moore and
Dr. Staudinger.

CuRUBASA CALAMARIA, H. Sp.

Male. Very pale straw-yellow ; fore wing with a very indistinct

longitudinal roseate streak through the median vein. Underside as

above ; basal and discal areas, including the costa of fore wing, greyish

brown. Thorax, front of head, palpi, and legs above brownish

ochreous ; spines on fore tibia black.

Expanse -^^^ inch.

Hub. Bombay (Dr. Leith). In coll. F. Moore.

CuRUBASA MARGINATA, n. Sp.

Male. Somewhat paler than C. calamaria. Fore wing with an
ochreous-grey band along posterior margin : hind wing with the

basal area slightly greyish brown. Underside of fore wing with the

basal and discal areas greyish brown, costal border pale yellow.

Front of head, palpi, and legs above purplish grey ; fore tibial claws

black.

Expanse 1 inch.

Hab. N.W. Himalaya. In coll. F. Moore.

Adisura, n. g.

Fore wing comparatively short and broad, triangular, costa nearly

straight, apex very acute, exterior margin oblique and even, posterior

margin short ; first subcostal branch emitted from half length of
the cell, second near the end, trifurcate, the third and fourth at equal

distances from base of second, fifth curved upward from end of the

cell and touching the third close to its base ; discocellular concave,

slightly bent near its lower end ; upper radial from end of the cell,

lower from angle of discocellular ; upper median branch from angle

above end of the cell, middle branch from the end, lower at some
distance before its end. Hind wing triangular, rather broad and
short ; costa nearly straight, exterior margin convex and much
waved, abdominal margin short ; two subcostal branches emitted

from end of the cell ; discocellular very slender, slightly concave
;

radial extremely slender, emitted from middle of discocellular ; two
upper median branches from slightly beyond end of the cell, lower
from one third before its end. Body short, stout ; palpi stout,

laxly squamose, apical joint thick, short ; legs laxly pilose ; antennae

minutely pectinated in male.

Type A. atkinsoni.
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Adisura atkinsoni, n. sp. (Plate XXXVII. fig. 6.)

Male and Female. Fore wing pale purplish brownish-ochreous,

with a suffused paler fascia from base through the cell to the apex

;

indistinctly speckled with minute black scales, which are most

apparent on the costal border ; a curved discal transverse recurved

series of minute black points, which are less distinct in the male

:

hind wing pale ochreous-j'ellow, with a slight purplish-brown sub-

marginal fascia ; median and submedian veins lined with darker

brown scales. Underside of both wings uniformly pale ochreous,

with a few brown speckles along the costal border. Thorax brownish

ochreous
;

pectus, palpi at the side, and legs brighter ochreous,

fore and middle femora with a brown streak ; abdomen above brown-

speckled.

Expanse, S 1t2> ? lyV "'^^•

Hab. Darjihng. In coll. Dr. Staudinger.

Adisura leucanioides, n. sp.

Male and Female. Fore wing pale brownish ochreous, greyish

along the costal border ; minutely brown-speckled, which gives it the

appearance of a fascia along the costa and from below the apex to

posterior margin ; some indistinct brown spots within the cell, and

a transverse recurved row of minute indistinct black points ; cilia

brownish, edged with white : hind wing whitish ochreous at base,

ochreous externally, and with a distinct continuous marginal suffused

brown band ; cilia ochreous-white. Body, palpi, and legs ochreous ;

thorax greyish. Underside pale ochreous : fore wing with a discal

dusky band and discocellular spot.

Expanse ly^^ inch.

Hah. Kutch (Western India). In coll. F. Moore.

Adisura marginalis.

Anthophila marginalis. Walker, Catal. Lep. Het. B. M. xii. p. 830
(1857).

Male and Female. Pale gamboge-yellow : fore wing with a pale

pink band along the costa and a similar band above the posterior

margin ; extreme edge of the costa yellow ; cilia pale pink, edged

with white : hind wing paler yellow at the base, with a slight ochreous

outer border ; cilia edged with white.

Expanse, cJ j\, 2 1 inch.

Hab. Calcutta. In coll. F. Moore and Dr. Staudinger.

Adisura delicia.

Heliothis delicia^ Felder and Rogenh. Nov. Voy. iv. pi. 108. f. 40
(1872).

Hub. Bangkok ; Amhoina (Felder).

Adisura dulcis, n. sp. (Plate XXXVII. fig. 20.)

Male and Female. Fore wing golden yellow, with a prominent

purplish-pink band along the costal, exterior, and posterior margins ;
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cilia entirely pink : hind wing pale j^ellow, witii a distinct dusky-

brown marginal band ; cilia yellowish white. Underside pale yellow ;

fore wing with the veins broadly suffused with dusky black, and a

blackish discal fascia. Body pale brownish ochreous ; thorax, palpi,

and legs above ochreous-brovvn.

Expanse 1 inch.

Hab. Darjiling. In coll. Dr. Staudinger.

Adisura pallida, n. sp.

Male. Fore wing pale purplish ochreous-grey, with the costal edge

and longitudinal streaks extending to outer margiia very pale ochreous-

brown ; a few minute black speckles on costal and posterior borders ;

a curved discal transverse row of minute black points ; cilia edged

with white : hind wing ochreous-white, with an indistinct pale-brown

median submarginal fascia. Underside ochreous-white. Thorax and

head ochreous-grey ; palpi at the side, and legs above, ochreous-

brown.

Expanse Ijlj inch.

Hab. Ceylon. Tn coll. F. M. Mackwood.
Nearest allied to A. leucanidides.

Adisura similis, n. sp.

Allied to A. marginalis. Differs from it in being of a pale ochreous

yellow ; the fore wing with similar marginal bands and cilia, but with

the disk crossed by an indistinct recurved row of brown speckles,

some speckles also being present towards the base of hind margin :

hind wing whitish at the base.

Expanse, d $ y|- inch.

Hab, Calcutta. In coll. F. Moore and Dr. Staudinger.

Fam. Anthopdilid.e.

Genus Hydrelia, Gueu.

Hydrelia conjugata, n. sp.

Male and Female. Fore wing dark umber-brown ; costal border

pale ochreous-brown, with darker streaks between the costal and
subcostal veins ; a white-bordered, brown elongated outwardly-oblique

orbicular mark, which is confluent hindward with a similar upright

reniform mark, an oblique pale streak below the cell in a line with

the orbicular mark ; these^ markings indistinct in the female

:

hind wing ochreous-brown ; thorax, palpi, and legs above brown-
speckled.

Expanse lyL inch.

Hab. Darjiling. In coll. Dr. Staudinger.

Genus Thalpochares, Lederer.

Micra\ Guenee, Ann. Soc. Eut. Fr. x. p. 224 (1841).

Thalpochares parvula, n. sp.

Near to the European T. parva, but of smaller size. White

:

' Previously used in Diptera.
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fore wing with a straight transverse dark ochreous-hrown median

band, a recurved discal white line, the outer margin clouded with

ochreous brown, a black dot before the apex: bind wing white.

Body, palpi, and legs white ; second joint of palpi with a pale

ochreous band.

Expanse -^^ inch.

Hab. Bombay. In coll. F. Moore.

Thalpochares albida, n. sp.

White ; fore wing with a very pale slender ochreous-brown median

transverse obhque band, and an interrupted submarginal similar

band : hind wing white, with a very faint pale ochreous margin.

Expanse
-f-^

inch.

Hab. Bombay. In coll. F. Moore.

Thalpochares roseana, n. sp.

Miera roseana, V. M. d. R. MS.

Male and Female. Ochreous-white : fore wing with a very oblique

median transverse greenish ochreous-brown band, and a broadly

recurved transverse discal whitish line, the interspace being bright

purple-red ; outer margin greenish oclireous-brown, with a minute

indistinct apical and posterior black dot : hind wing with greenish

ochreous-brown outer margin. Body, palpi, and legs white ; second

joint of palpi and fore legs above ochreous.

Expanse, c? y^, ? y^ inch.

Hab. Bombay (Z>r Leith). In coll. F. Mooie.

Slightly smaller in size than the allied T. rivida, the oblique trans-

verse fascia and line being more oblique. It has also been taken at

Dharmsala by Rev. J. H. Hocking.

Thalpochares trifasciata, n. sp. (Plate XXXVIIl. fig. 21.)

White : fore wing with two oblique transverse narrow basal bands,

and abroad outer lilac-grey band, each thickly studded with ochreous-

brown scales ; a slight apical red patch bordered by a few black dots,

which continue hindward indistinctly to the angle : hind wing thickly

studded with ochreous-brown scales on posterior area. Body brown-

scaled ; fore tarsi with brown bands.

Expanse y*2' inch.

Hab. Calcutta. In coll. Dr. Staudinger.

Thalpochares auADRiLiNEAXA, n. sp. (Plate XXXVIIl.
fig. 14.)

Fore wing pale ochreous, irrorated with minute brown scales, these

scales darkest along inner border of four transverse equidistant pale

lines, and also on the costa before the apex, the basal line very indis-

tinct ; a white streak from the apex followed by a recurved row of

indistinct black speckles ; outer border bright ochreous : hind wing

ochreous-white, with ochreous marginal line. Body, palpi, and legs

above ochreous.

Expanse -^^ inch.

Hab. Calcutta. In coll. Dr. Staudinger.
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Thalpochares divisa, n. sp.

Male and Female. Yellow : fore wing with a broad outer dark

ochreous band occupying half the wing, the inner border of the band
formed by a delicate black line, broadly suffused outwardly across

the disk with ochreous-red, the exterior margin of the wing also

ochreous-red and traversed by a narrow white line, on which are a

few minute black dots ; two indistinct black dots also at end of the

cell : hind wing with a slight ochreous outer margin.

Expanse § inch.

Hab. Allahabad {Hellard) ; Calcutta (Grote) ; Ceylon {Mack-
wood). In coll. F. Moore.

Thalpochares bifasciata, n. sp.

White : fore wing with a broad transverse median band and the

outer margin clear golden-yellow, the inner border of the latter

deeply waved : hind wing and body white.

Expanse -^ inch.

Bab. Allahabad, Punjab, N.W. India (Hellard). In coll. F.

Moore.

Thalpochares flavida, n. sp.

Fore wing pale ochreous-yellow, crossed by two median indistinct

narrow red lines : hind wing pale ochreous-red ; cilia ochreous-
white. Body, palpi, and legs above pale ochreous.

Expanse -^ inch.

Hab. Allahabad, Punjab, N.W. India (Hellard). In coll. F.
Moore.

Genus Leptosia, Guen.

Leptosia auiNARiA, n. sp.

Male and Female. Brownish grey : fore wing with a basal and
three equidistant median transverse waved pale-bordered brown bands,

each broadest and darkest at the costal end ; an outer transverse

sinuous pale-bordered black line : hind wing cinereous along the
costal border, brown-speckled on posterior half, with short trans-

Terse pale sinuous bands. Body, palpi, and legs brownish grey.

Expanse ^ inch.

Bab. AllaFiabad, Maupuri, N.W. India. In coll. F. Moore.

Genus Acantholipes, Lederer.

Acantholipes, Lederer, Die Noct. Europa's, p. 198 (1857).
IJocela, Walker, Catal. Lep. Het. B. M. xxxiv. p. 1258 (1865).
Microphysa (part), Boisduval.

Acantholipes flavisigna, n. sp.

Female. Oclireous-grey : fore wing with a transverse oblique

median brown fascia which is narrow at the costal end, and has a
deeply-waved outer border; a discal transverse, curved, oblique

narrow ochreous line, with outer irregular zigzag brown border; a
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pale ochreous discocellular lunule : hind wing with a transverse

median brown fascia, joined by a discal ochreous band, with outer

marginal broad brown band. Body, palpi, and legs above ochreous,

speckled with brown.

Expanse 1 inch.

Hab. Bombay {Dr. Leith). In coll. F. Moore.

AUied to A. vetustalis {Docela vetustalis), Walk. I. c. p. 12.58.

ACANTHOLIPES NIGRISIGNA, n. Sp.

Female. Grey : fore wing with a dark-brown median oblique fascia,

the outer border of which is almost straight ; the discal ochreous line

evenly curved, with dark-brown outer irregular border ; discocellular

lunule black : hind wing with median transverse brown fascia, ochreous

discal line, and brown outer border. Body, palpi, and legs above

greyish.

Expanse 1 inch.

Hab. Bombay (Dr. Leith). In coll. F. Moore.

ACANTHOLIPES HYPENOIDES, n. Sp.

Male and Female. Upperside—fore wing greyish ochreous-brown,

numerously covered with dark-brown speckles, witli a transverse

lower discal blackish-brown band, which is broadest in the female,

bordered outwardly by a slender yellowish line indistinctly angled at

its upper end and bent inward to the costa ; a dark-brown waved

fascia below the apex ; the outer margin with a pale line below the

apex, and some pale speckles at end of the costa : hind wing pale

ochreous-brown. Underside pale ochreous-brown ; both wings

slightly speckled with darker brown along the costal border ; hind

wing with indistinct transverse brown-speckled line. Body, palpi,

and legs above greyish brown.

Expanse ^^^j^ to 1 inch.

Hab. DarjiUng. In coll. Dr. Staudinger.

Fam. Erastriid^.

Genus Erastria, Ochs.

Erastria pallidisca, n. sp. (Plate XXXVII. fig. 14.)

Male and Female. Smaller than E. albiorbis : fore wing paler fer-

ruginous-brown, the transverse markings smaller, with the median

area brownish white and irregularly speckled hindward ; the orbi-

cular and reniform spots indistinct, smaller, and of the same colour

as the discal area.

Expanse 1 inch.

Hab, Darjiling. In coll. Dr. Staudinger.

Erastria marginata, n. sp. (Plate XXXVII. fig. 21.)

Fore wing dark greyish ferruginous-brown, with a broad pale fer-

ruginous band along the hind margin, and extending two thirds up
the outer margin, where it is slightly whitish and black-streaked ;

an indistinct whitish discal transverse sinuous line : orbicular and
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reniform spots indistinct : hind wing cinereous-brown. Thorax pale

ferruginous ;
palpi and legs dark ferruginous-brown, with pale bands.

Expanse ly-ij inch.

Hab. Darjiling. In coll. Dr. Staudinger.

Genus Phothedes, Lederer.

Phothedes bipars, n. sp. (Plate XXXVIII. fig. 7.)

Allied to the European P. captiuncida, Zeller. Fore wing with the

basal half dark brown, enclosing a white-lined narrow reniform spot

;

outer half pale brown, the margin and cilia speckled with dark

brown : hind wing and abdomen pale brown. Thorax and fore legs

above dark brown ; collar, front of head, and palpi greyish brown.

Expanse ^V inch.

Hub. Cherra Punji, Assam. In coll. Dr. Staudinger.

Genus Bankia, Guen.

Bankia angtjlifera, n. sp.

Fore wing very pale dull purplish ochreous, with two median

transverse inwardly oblique slender pale lines, the outer line bent

inward near the upper end to costa ; a very indistinct submarginal

series of minute brown dots : hind wing very pale purplish cinereous.

Body pale brownish ochreous
; palpi and fore legs above ochreous-

brown, with pale tarsal bands.

Expanse
-f*^

inch.

Hab, N.W. Himalaya. In coll. F. Moore.

Bankia lativitta, n. sp.

Fore wing pale ochreous-brown ; basal third very obliquely white,

the border defined by an irregular slender brown line ; an oblique

discal white band extending from posterior angle to the costa, and

enclosing two black discocellular dots, the costal end projecting

obliquely outward, and again indistinctly merging in the band on

the disk ; an oblique dark-brown speckled fascia from the apex

;

cilia blackish : hind wing ciuereous-brown. Thorax white ; abdomen
cinereous, brown-speckled.

Expanse y*^ inch.

Hab. Nilgiris, S. India. In coll. F. Moore.

Bankia erecta, n. sp.

Fore wing whitish, with an erect median transverse narrow ochreous

or dark olive-brown band, with black inner border ; a similar-coloured

fascia from the apex, leaving a curved white space before the anterior

end of the band, and a fascia along exterior margin ; a black dot at

base of the costa and two at end of the cell, the upper one being

indistinct ; some speckles at the exterior apex and the cilia blackish :

hind wing pale cinereous. Body whitish.

Expanse
-f^-

inch.

Hab. Nilgiris, S. India. In coll. F. Moore.
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Fatn. EriopiDjE.

Methorasa, n. g.

Allied to Callopistria. Fore wing less acuminate, exterior margin

less oblique and more even ; first subcostal branch and the lower

median comparatively nearer end of the cell. Hind wing more

convex externally ; cell broader ; discocellular more erect. Thorax

more compactly clothed
;

palpi smaller, second joint of uniform

lateral width, third joint very short and thick ; antennae in male of

normal form, and more minutely bipectinate ; legs less pilose.

Type M. latreillei.

Methorasa latreillei.

Eriopus latreillei, Duponchel, Lep. Suppl. iv. p. 327, pi. 123. f. 2 ;

Gue'n. Noct. ii. p. 296.

Callopistria latreillei, Walker, Catal. Lep. Het. B. M. xii. p. 862.

Eriopus quieta, Treit. Schmett. iii. p. 259, Suppl. p. 49.

Hab. C. and S. Europe, N.W. India (Solun, Dharmsala).

There appear to be two forms (which are perhaps seasonal) of this

species in N.W. India. Some specimens of both sexes are com-

paratively smaller, distinctly paler above, and with all the markings,

including the sagittate mark near the apex, white ; the underside also

is much paler in colour.

Cotanda, u. g.

Fore wing elongated, narrow ; costa almost straight, apex acute,

exterior margin angled in the middle, posterior margin recurved

;

costal vein extending two thirds the margin ; first subcostal branch

emitted at half length before end of the cell, second at one fourth,

trifurcate, the third at one fourth from base of second, fourth at one

third from base of third, fifth from end of the cell and touching the

third near its base ; discocellular bent near each end, slightly concave

in the middle, the radials from the angles ; upper median branch

from oblique angle at end of the cell, middle branch from angle

before the end, lower at one third before the end ; submedian curved

downward and extending near the posterior margin. Hind wing with

the costal margin long, straight, apex convex, exterior margin waved,

abdominal margin short ; costal vein slightly recurved, extending to

apex ; two subcostal branches from end of the cell ; discocellular

slightly bent near lower end, radial from the angle ; two upper

median branches from end of the cell, lower at one third before its

end ; submedian and internal vein straight. Body moderately stout,

abdomen extending beyond hind wing ;
palpi broad laterally, slightly

ascending, second joint laxly squamose, extending two thirds its

length beyond the head, third joint short ; legs long, femur slightly

pilose beneath, tibia laxly squamose ; antennae filiform.

Cotanda placodoides.

Eriopus placodoides, Guenee, Noct. ii. p. 296.

Hab. Java ; S. and N. India.
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Phalga, n. g.

Fore wing—costa almost straight ; apex pointed ; exterior margia

oblique and scalloped, angular in the middle ; first subcostal branch

emitted at one third before end of the cell, second at one sixth before

its end, third at one eighth from below base of second, fourth at

three fourths from third, fifth from end of the cell, bent obliquely

upward and slightly touching third near its base ; discocellular

extremely slender, slightly bent at each end, convex in the middle,

radials from upper and lower angles ; upper median branch emitted

from angle above end of the cell, middle branch from its end, lower

at nearly one half before its end ; submedian recurving from the

base. Hind wing narrow ; exterior margin convex, slightly scalloped
;

abdominal margin short ; costal vein extending to apex, two sub-

costal branches emitted from end of the cell ; discocellular extremely

slender, radial from its lower end ; cell very short ; upper median
branch from angle above end of the cell, middle branch from its end,

lower at one third before the end ; submedian and internal veia

recurved. Body moderate, abdomen laterally tufted ; palpi ascend-

ing, not extending above the head, second joint stout, third slender;

fore tibia laxly tufted ; antennae filiform.

Allied to Lineopalpa, Guenee.

Phalga sinuosa, n. sp. (Plate XXXVII. fig. 7.)

Fore wing pale dull brownish ochreous, with a very indistinct black-

speckled-bordered, pale, zigzag subbasal transverse line, a more dis-

tinct black treble discal acute-angled zigzag line, a submarginal

single line, and less distinct marginal lunular line ; a pale yellowish

reniform mark : hind wing ochreous-brown ; cilia brownish ochreous
;

a slender black marginal lunular line and streaks above anal angle.

Body brownish ochreous ; thorax, palpi, and fore legs ochreous-

brown.

Expanse \\ inch.

Hub. Darjiliug. In coll. Dr. Staudinger.

Fam. EuRHiPiD^.

Genus Eutelia, Hiibner.

EUTELIA SICCIFOLIA, U. Sp.

Greenish ochreous, numerously covered with short indistinct

dusky strigse : fore wing crossed by five or six irregular waved
indistinct blackish lines and an oblique subapical line, the costal

border clouded with brown, the edge at the apex black-speckled :

hind wing suffused with purplish brown on exterior border, with

irregular transverse indistinct blackish lines ; a slender semidia-

phanous-white discocellular streak. Front of thorax, head, palpi

at the side and in front, black ; legs above black.

Expanse I^q- inch.

Hab, Darjiling. In coll. Dr. Staudinger.

Allied to E. viridatrix.
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Genus Varnia, Walker.

Varnia fenestrata, n. sp.

Deep dull cliocolate-red, washed witli chalybeate-grey, marked

with very indistinct blackish confluent strigse ; fore wing with trans-

verse very indistinct black lines, those on the basal half waved, the

discal and subapical line being oblique, straight, and joined together

on the costa, the interdiscal space bordering these two lines brighter

red ; some pale yellow spots on the costal edge : hind wing with a

large, irregular, quadrate semidiaphanous white discocellular spot,

and some contiguous pale yellow streaks. Body with red dorsal

streaks
;
palpi black laterally.

Expanse 1^% inch.

Hab. Darjihng. In coll. Dr. Staudinger.

Fam. Plusiid,*;.

Genus Euchalcia, Hiibner.

EUCHALCIA cashmirensis, n. sp.

Fore wing brownish olive-green, with a transverse olive-white basal

line, an antemedian line curving below the cell, an undulated post-

median line, and two submarginal lines ; orbicular and reniform

marks formed by a similar olive-white line ; the outer border of the

pale lines tinged with cupreous-brown : hind wing pale purplish

brown ; cilia ochreous. Thorax brownish olive ; abdomen ochreous,

dorsal tufts bright ochreous ; palpi and legs pale ochreous ; tarsi

and antennae brighter ochreous.

Expanse If inch.

Hab. Sind valley, Cashmir. In coll. Dr. Staudinger.

Allied to E. uralensis and E. modesta.

Fam. Calpid^.

CULASTA, n. g.

Fore wing elongate ; costa nearly straight ; apex acute ; exterior

margin convex towards the posterior angle, posterior margin very

convex near the base ; first subcostal branch emitted at nearly one

half before end of the cell, second at one fifth, third from near base

of second, and fourth from near the apex; fifth from end of the cell,

ascending to, but not touching, the third near its base : discocellular

bent near each end, concave and very slender in the middle, radials

from the angles; cell long, extending more than half length of the

wing ; upper median branch from angle above end of the cell, middle

branch from its end, lower at one third before the end ; submedian

recurved. Hind wing somewhat short and broad, exterior margin

waved, convex ; costal vein nearly straight ; two subcostal branches

from end of the cell ; discocellular bent inward in the middle, radial

from its lower end; cell broad, short ; two upper median branches

emitted from angle at end of the cell, lower at one fourth before its

end ; submedian and internal vein slightly curved. Body stout.
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head flat above ;
palpi large, thick, pointed at the tip, ascending to

the vertex and then projecting out in front ; legs moderately long,

laxly squamose ; antennse filiform.

CULASTA INDECISA, n. Sp.

Fore wing pale greyish ochreous, greyest externally, with an

indistinct oblique grey streak ascending from middle of posterior

margin to below the apex, the streak bordered on the inner side by
a contiguous brown line, which is broken and diffused at the apex,

and on the outer side by broader suffused brown lines ; a minute

brown dot at lower end of the cell, and a row of dots on outer

margin : hind wing whitish ochreous ; cilia white. Body, palpi,

and legs pale ochreous.

Expanse ]| inch.

Hab. Madras ; Bombay {Dr. Leith) ; Benares (Atkinson). In

coll. F. Moore and Dr. Staudinger.

Fam. HyblvEIDjE.

Genus Phycodes.

Phycodes, Gue'nee, Noct. xi. p. 389 (1852).
Tegna, Walker, Cat. Lep. Het. B. M. xxxv. p. 1810 (1866).

Wings elongated : fore wing narrow, rectangular ; exterior margin
almost erect ; costal vein extending two thirds the margin ; first

subcostal branch emitted at half length of the cell, second at one
fifth, third, fourth, and fifth from end of the cell ; discocellular

very slender, slightly bent at each end, radials from the angles ; cell

very long and narrow, extending two thirds the wing ; upper and
middle median branches from angles at end of the cell, lower from
one fifth before the end ; submedian much waved. Hind wing long,

costal margin extending to length of fore wing, exterior margin
very oblique, abdominal margin short ; costal vein nearly straight,

extending to apex ; subcostal waved, first and second branches

emitted from immediately before end of the cell ; discocellular

slightly oblique and convex, radial from slight angle near its middle;
two upper median branches emitted at a short distance beyond end
of the cell, lower at one third before its end ; submedian straight,

internal vein curved. Body short, stout, smooth, abdomen thick

;

front of thorax and head projecting much beyond base of costa

;

palpi short, not extending beyond the head, second joint very broad

and flat, third joint minute, conical ; legs smooth, short ; middle

and hind tibiae short, thick, spined and with slight spiny tufts above
;

antennae thickened near the base, tips slightly clavate in male.

Phycodes hirundinicornis.

Phycodes hirundinicornis, Guenee, Noct. ii. p. 389 (1852).

Teffna hyblceella. Walker, Cat. Lep. Het. B. M. xxxv. p. 1810

(1866).

Hab. N. and S. India (Lucknow, Calcutta, Madras, Bombay).

Proc. Zool. Soc— 1880, No. XXV. 25
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Phycodes tortricina, n. sp.

Fore wing dark cupreous-brown, with a blackish patch on

posterior margin towards the base, an indistinct blackish patch on

the discal area : hind wing darker, with less-defined yellow basal

streak than in P. hirmidinicornis. Underside more uniformly

coloured, no yellowish streaks on the discal areas.

Expanse j4y inch.

Hab. Canara, S. India ( IFarrf). In coll. F. Moore.

Phycodes quirts.

Atyckia quiris, Felder and Rogenh. Novara Voy. iv. pi. 139.

f. 36 (1875).

Hab. S. Africa {Trimen).

Phycodes minor, n. sp.

Fore wing cupreous-grey, with a slender cupreous-brown median

transverse band : hind wing greyish cupreous ; cilia white. Under-

side uniformly brown. Body cupreous-grey ; second joint of palpi

white, third joint black ; legs cupreous-brown above, femora be-

neath and bands above white.

Expanse Jg inch.

Hab. N.W. India; Caragola, Bengal (Atkinson). In coll.

F. Moore and Dr. Staudinger.

Phycodes maculata, n. sp.

Fore wing cupreous-black, very indistinctly speckled with minute

grey scales, with several golden-yellow spots on the basal and median

areas, and longitudinal streaks on the exterior border : hind wing

with a pale yellow linear streak from the base, a slender streak above

the anal angle, and three spots on the upper part of the disk ; cilia

pale cinereous-yellow. Body cupreous-black, abdomen with slight

yellow segmental bands ; palpi black above, pure white at the side ;

legs black, femora golden yellow beneath, tarsi with yellow bands
;

antennae black.

Expanse 1^ inch.

Hab. Darjihng. In coll. F. Moore and Dr. Staudinger.

Tribe Pyrales.

Agastya, n. g.

Fore wing very short, broad ; costal margin very convex at the

base in male, slightly arched in female ; apex acute ; exterior margin

slightly oblique ; first subcostal branch emitted at one half before

end of the cell, second very close to the end, third from the end,

bifid, the fourth thrown off near the apex, fifth from angle below

end of the cell ; discocellular outwardly oblique, bent near the upper

and lower end, concave in the middle, radials from the angles ; upper

median branch from end of the cell, middle branch from near its

end, lower at one third before the end ; cell broad, longest at its

lower end ; submedian straight. Hind wing very broad, short, apex
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hardly convex, exterior margin convex towards anal angle ; costal

vein thick at the base, concave in the middle, subcostal anastomosed
to costal from its base to near end of the cell, and the first branch
again anastomosed to it immediately beyond the cell to half its

length, second branch emitted from end of the cell ; discocellular

extremely slender, very obliquely concave ; cell short anteriorly,

loigthened into an acute angle posteriorly, the radial and upper
median branch being emitted together from its extreme angle ; middle
median branch from immediately before the angle, lower at one
fourth before the end ; submedian and internal veins straight. Body
extending slightly beyond hind wing ; thorax stout

;
palpi porrect,

convergent at the tip, laterally broad, with a slight tuft projected

upward from base of second joint, third joint minute, conical; legs

long, smooth, fore tibia slightly tufted beneath ; antennae minutely

serrated in male.

Agastia hybl^oides, n. sp.

Male and Female. Fore wing cupreous-brown, with a purplish

gloss ; a very indistinct darker discocellular patch and submarginal
transverse fascia ; a prominent pale yellow triangularly lobate spot

on middle of posterior margin : hind wing blackish cupreous-brown,

with an ochreous-yellow round discal spot and slight contiguous

inner streak ; cilia ochreous-yellow, alternated with black at the

apex, middle, and anal angle. Body and palpi olivaceous-brown ;

legs pale yellow ; fore tibia with a slight brown terminal band.
Expanse 1| inch.

Hab. Darjiling, June (AtMnson). In coll. Dr. Staudinger and
F. Moore.

Agastya flavomaculata, n. sp.

Similar to A. hyblcBoides. Smaller in size : fore wing differs in

having a small oval yellow spot situated between the median and
submedian veins : hind wing paler at the base ; marked the same.
Expanse 1 inch.

Hab. Darjihng {Atkinson). In coll. Dr. Staudinger.

EXPLANATION OF THE PLATES.

Plate XXXVII.

Fig. 1. Thyafira decorata, n. sp., p. 328.

2. Pcdimpsestis alternata, n. sp., p. 331.
3. —— cuprina, n. sp., p. 331.

4. Alefia distincta, n. sp. p. 333.

6. Hydrmcia kha&iana, n. sp., p. 342.

6. Adisura atkinsoni 5 > n- sp., p. 368.

7. Phalga sinuosa, n. sp., p. 375.

8. Lcucania compta, n. sp., p. 336.

9. albistigma, u. sp., p. 337.

10. alhioosta, n. sp., p. 338.

11. modesfa, n. sp., p. 335.

12. BoroUafasciafa,r\.s^.,-p.ZM.
13. Ckuria nigrisiy/ia, n. sp.. p. 360.

25*
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Fig. 14. Erastria pallidisca, n. sp., p. 372.

15. Leucania nainica, n. sp., p. 337.

16. howra, n. sp., p. 337.

17. dharma, ii.sp., p. 338.

18. bistrigata, n. sp., p. 334.

19. consimilis, n. sp., p. 336.

20. Adisura dulcis, n. sp., p. 368.

21. Erastria inarginata, n. sp., p. 372.

Plate XXXVIII.

Fig. 1. Neuria simulafa, n. sp., p. 343.

2. Apaniea cuprina, n. sp., p. 345.

3. Graphiphora flavirena, n. sp., p. 352.

4. nigrosigna, n. sp., p. 352.

5. Hermonassa simiaia, n. sp., p. 353.

6. Megasema cimiamomca, n. sp., p. 352.

7. Phothedes bipars. n. sp., p. 373.

8. Apaviea mucronata, n. sp., p. 345.

9. strigidisca, n. sp., p. 346.

10. nuiila, n, sp., p. 346.

11. Eattia monilis, n. sp., p. 348.

12. cervina. n. sp., p. 348.

13. Acosmetia nchulosa, n. sp., p. 350.

14. Thalpochares quadrilincata, n. sp., p. 370.

15. Caradirina dclecfa, n. sp., p. 349.

16. CelcB7ia sikkimeims, n. sp., p. 348.

17. Hermonassa chalybeata, ii. sp., p. 353.

18. Euplexia distorta, n. sp., p. 354.

19. Cosmia hypcnoides, n. sp., p. 354.

20. Bianthecia conjluens, n. sp., p. 354.

21. Thalpochares tri/asciata, n. sp., p. 370.

2. On Halichoerus grypus and its Breeding on the Fro

Islands off Throndhjems-fjord in Norway. By Robert

CoLLETT, C.M.Z.S.

[Eeceived January 28, 1881.]

In Norway the Grey Seal {Halichoerus grypus) is found along

the entire coast-line as far north as Tromsii. Although it is beyond

comparison the most common species of Seal after Phoca vituUna,

it can hardly be called numerous ; but here and there are special

places of resort, where they collect together in the autumn for

breeding-purposes. In the most northern parts of the country it is

doubtless rare, although our knowledge of the Seals of those regions

is very limited. It has, however, been observed at Tromso (GQ'^ 30')

by Professor Lilljeborg ; but no reliable observations have been made
as to its existence in Finmark proper.

One of the principal breeding-places of this Seal is the Fro

Islands, outside the Throndhjems-fjord, a group of small low-lying

islands, stretching about 50 or GO kilometres from south to north,

at a distance of about 30 or 40 kilometres from the mainland.

Besides eight inhabited islands, the group contains an innumerable
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number of islets, many of which are invisible at high tide and in

calm weather ; but during stormy weather, and when an onshore

wind is blowing, the sea breaks on them with great fury, making
this part of the sea one of the most perilous along the coast.

Mr. F. Borthen, the sole proprietor of these islands, has with

great readiness on several occasions given me full particulars con-

cerning the stay of the Seals at this group. I have already on

one or two occasions made known the more important details of

these notes (the last time in 1876*), without, however, having ex-

amined the specimens themselves, on which account I erroneously

referred them to Phoca barbata, the name under which the speci-

mens from this locality, all of them in their blackish (not grey)

dress, have hitherto been exhibited in our Norwegian museums.
In December last year, after having examined a specimen that Mr.
Borthen had kindly presented to the University's Museum in Chris-

tiania, I discovered that the species from the Fro Islands is Hali-

chcerus grypus, and not Phoca barbata, a mistake which I have the

greatest reason to regret^. I have carefully gone through the

particulars received from Mr. Borthen with that gentleman, both

verbally and in writing ; and as they are in every respect quite re-

liable, and on certain points more complete than any we have

hitherto been acquainted with regarding any other kind of northern

Seal, I give them here, together with observations made in sub-

sequent years.

A. Breeding-habits.

The breeding of H. grypus takes place on the Fro Islands in the

autumn. In the middle of September they begin to assemble rapidly

from the south on the most northern of the Fro Islands in order to

breed, especially about two miles south of the fishing-station Halton,

the most northern point of the group. None appear to come from

the north ; the coast in this direction being less provided with such

sunken rocks and islets as these Seals are in the habit of resorting

to. The next breeding-place to the north of the Fro Islands is

probably on the outer side of the Vigten Islands, a long and pro-

jecting group of islands on the border of Helgeland, about one

degree further north.

The number of Seals belonging to the Fro-Islands breeding-district

1 Lilljeborg, ' Sveriges och Novges Ryggradscljur.' I. Daggdjureu, p. 701

CUpsala, 1874); Fogh, Liilken, Warming, ' Ticbskrift for popiilare Frem-
stillinger af Naturvidenskaben,' 5 R. 3 B. p. 14 (Kjcibenhavn, 1876) ; Collett,

' JBemffirkninger til Norges Pattedyrfaima (Nyt Magazin for Naturvideu-

skaberne,' 22 B. 1 & 2 H. p. 210, Cbristiania, 1876).
- In a most exbaustive and excellent work, ' History of North-American

Pinnipeds ' (Wasbington, 1880), Dr. Allen has given a monograph of those

species of the families Rosmarida3, Otariida;, and Phocidaj which belong to

the NortJi-American fauna. In this work, in which Dr. Allen with great

critical discernment has reviewed what was previously known through the

observations of different naturalists, he has with good reason expressed some
doubts whether I may not have confused the two above-mentioned species in

the remarks which I have made in ray papers on the subject.
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(in which category must be reckoned all those existing from the

Throndhjems-fjord to Christiansund, lat. 64°-63° N.) scarcely ex-

ceeds five or six hundred ; and of this number it is probably only the

full-grown ones that frequent the islands in the breeding-season.

The number of Seals was at one time much greater; but the perse-

cutions they are subject to during the summer in the outlying

districts, and especially on the islands along the Romsdal coast, has

caused an apparent diminution in the number of the breeders.

The greater part give birth to their young in the last week of

September, most usually on the 29th or ,30th, or the 1st of October

—

some a few days earlier and some later, but never after the middle
of October.

The Seals probably begin to breed at the age of four years, or at

the earliest three years, and give birth to only one yonng one

annually. The young Seal at its birth is covered with a wool-like

covering, which falls off after the lapse of a fortnight.

The outermost islets and rocks are chosen for breeding-places,

which are mostly rather small, though as a rule large enough not

to be washed over by the waves. If the weather be stormy imme-
diately preceding the time of giving birth, the female always chooses

one of the larger rocks, and generally places her young one
above the highest water-mark, and then takes up her position on
the highest part of the rock. If, on the other hand, the weather

be unusually fine, she is often tempted to place her young one on such

a low-lying rock that, if the weather be stormy whilst it is still in a

weak condition, it is often washed away and perishes.

B. The First Staffe of the Toung.

Whilst the navel-string yet remains the pup wears a yellowish-

white coat, which, however, loses its colour in the course of the

following days, and assumes about the same hue as the skin of the

Polar Bear. After the lapse of from seven to ten days dark hairs

begin to appear on the tips of the snout and feet ; they are first

apparent on the great toes of .the fore feet. The colour afterwards

increases in intensity ; and after the lapse of three weeks the young
one has entirely lost its woolly hair. The colour of the new dress

differs from that of the old Seals ; but there is a great variety in its

colour among different individuals. Some are light with large dark
patches, others are almost wholly dark green, whilst others again

are almost black, though the belly is almost always lighter in colour

than the back. This variation of colour remains during a great

part of the growth ; and it is only when they are fully grown that

they become more uniform in this respect.

The pups pass the first three weeks of their life on land, until

they have shed their woolly coat, often on exactly the same spot

where they have been born, and pass their time exclusively in

receiving nourishment from the mother and in sleeping. During
this period of their lives they are by no means so strictly confined to

the dry place of rest as is the case with the Harp Seal, which, so far
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as we know, never enters the water voluntarily in its woolly coating

;

for, besides always finding a pleasure in wallowing in the small

freshwater puddles on the rocks, they are often compelled, " nolentes

volentes," to take to the water at this early stage of their existence.

For instance, if a female be often disturbed by man during the days

of breeding, the entire family keeps close to the water's edge,

and the young ones in the yellowish skins, as well as the old ones,

are often to be seen swimming about among the islets ; and if the

former have once become accustomed to enter the water at an early

age, they do so voluntarily, and are often splashing about in the

neighbourhood of their native rocks, especially at high tide, whereas
they follow the example of the old ones in remaining on the rocks

at low water.

Heavy hailstorms also drive the pups very early to sea ; and they

do not hke the thin sheets of ice which cover the small water-pools

after a frosty night.

The females suckle their pups on land, but do not remain with

them long at a time. The suckling probably takes place during the

night, as they are often heard to utter cries at that time, which they

never do in the water. They are also seen regularly suckling their

pups early in the morning. The milk is extremely rich and thick,

and is quite white.

As long as the young one retains its woolly coat and is allowed to

remain undisturbed on its native island, it receives no other nourish-

ment than the maternal milk. If it happen that bad weather or a

heavy sea washes the new-born young one into the water, or if it be
separated from the mother by other means, it nearly always dies, as

it is unable to procure for itself the means of sustenance at that

early period of life ; but when they have attained the age of eight

days they are able to stand the change of diet, even though they
become extremely thin for a time. Asa rule the young one can
hardly support itself before the age of three weeks, although it can

exist a long time without food, and it rarely dies before all the

blubber with which it is coated has disappeared. In this manner
young ones have been discovered in deep crevices, from which neither

by their own exertions nor with the mother's assistance have they

been able to free themselves ; and, to judge from various circum-

stances, these young ones must have passed about a week and a half

without food, although in order to maintain this fast they must have
been in good condition beforehand.

When the young ones first come into the world they have very

little flesh and hardly any blubber ; but they increase very rapidly

(nearly two or three kilogrammes daily), although they receive no
other nourishment than the maternal milk. When a young one

attains the age of three weeks, or the size at which it becomes the

object of chase, it may contain from 20 to 30 kilogrammes of blubber,

besides 12 to 18 kilogrammes of meat. Extremely fat specimens

have been known to weigh 60 kilogrammes. But this rapid growth
ceases as soon as the moulting process is completed, whereupon the

parents leave it to support itself.
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At this point the young ones begin, as it were, a new stage of their

existence. Before the moulting takes place they are very stupid and
wanting in shyness, and seldom attempt to escape at the sight of

human beings ; but when they have been left to themselves, and
have once taken to the water, they become quite as cautious as the

old ones. It is the same with those youngj ones which, as before

mentioned, take to the water for different reasons ; their presence of

mind becomes more rapidly developed than in those which remain
quietly on the rocks : although these can sometimes be approached
very closely by boats, and even killed by the blow of an oar, they

are, as a rule, extremely shy.

As soon as the young one has been left to its own resources, and
to look for its own subsistence, it decreases rapidly in weight, and
during the course of the winter often loses all the blubber it has

acquired during the first period of its existence. At the same time

the rapid growth ceases ; so that in the spring it has only increased

a trifle in length, and has hardly acquired any additional weight

since the autumn.

C. Copulation.

Immediately after the birth of the young one, copulation of the

sexes takes place. If the female does not come down into the water

of her own accord, the male goes up on the rock and drives her
down, as the copulation only takes place in the water, during which
they take up the same position as dogs and other four-footed animals.

The female, however, is never entirely submerged, the snout being

constantly kept above water, as is also the case with the male's

head. Copulation apparently takes place several times.

The Grey Seal lives in a regular state of polygamy, as the strongest

male drives all the younger males away, and lives with several

females. At the same time the number of females one of the stronger

sex can gather together is seldom very considerable, sometimes only

two, and very rarely above four or five. This, however, is very
difficult to arrive at with any degree of certainty, as the animals are

in a constant state of activity during the breeding-time, and both
sexes swim about together without passing much time on the land,

as is the case with many other Seals. If a breeding-rock be so

small that there is only room for two or three females, there is never

more than one male to be found ; but on larger rocks, where females

and young lie beside one another, there are always several males to

be seen, although never in such great numbers as the females. In
the autumn of 1874 one of Mr. Borthen's seal-hunters found six

young Seals with their respective mothers on a rock with only one
male ; this, however, was an unusually large number.
No mutual fidelity exists between the sexes ; copulation seems to

take place indiscriminately, whenever an opportunity presents itself

for the male. If a single couple have settled down on a rock they
may possibly be faithful to one another for a time, but only until a
more powerful male presents himself and drives the other male
away. Under such circumstances desperate fights ensue, of which
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the lacerated skins of the animals give ample evidence. Sometimes

great pieces of skin are torn off, especially on the neck and throat.

These conflicts are so frequent that nearly all the older males bear

scars from them, and it becomes difficult, when a specimen is required

for museums &c., to fiud one perfectly uninjured.

The female on her part appears to be just as eager to accomplish

copulation as the male ; and it has often been observed that a male

is sometimes so hard pressed by several females desirous of copula-

tion, that he is compelled to seek refuge on the rocks and take to

the water on the other side in order to get away; this has been

certified by many eye-witnesses. However, there is seldom any
want of males, although it is nearly without exception from among
these that the few full-grown Seals (killed together with the young
ones) are shot. If a family in this manner happens to lose its chief,

a new one soon makes its appearance.

D. Mode of Capture.

From the earliest times the pursuit of the young Seals on the Fro
Islands has commenced on a certain day, namely the J 7th or 18th
of October. The young, which are at this date three weeks old and
about to leave the islands, are then in their best condition. If stormy
weather or other reasons shall have delayed the pursuit until over

this period, many young ones are found to have already taken to the

sea, and are then difficult to catch, as they have become quite as shy
and wary as the old ones. Such young ones as are found to be too

small at the catching-time, and are consequently of less value, are

left undisturbed ; and they are often to be foiind at a later period on
the same spot.

The young ones are killed by a blow on the snout with a wooden
club about two feet in length ; the full-grown ones are shot : but
these, as a rule, are spared ; and such is always the case with the
females; the young ones which are estimated to have less than
12 kilogrammes of blubber on them also escape. The flesh and
blubber of the young ones is eaten salted by the fishermen, and is

said to taste tolerably well, as the young ones only subsist on the
milk of the mother.

Although the capture is dependent on the state of the weather,
the annual take always amounts to between 50 and 70 young ones.

Some years {e.g. 1880) only half the usual produce is reahzed,
stormy weather preventing approach to the most frequented places

of resort. At the utmost there are not born more than 100
Seals annually at the breeding-places on the Fro Islands. It is

useless to shoot the larger Seals in the water, as they generally sink
instantaneously ; they must either be shot on the rocks, or, as is

generally the case, in shallow water, whence they can afterwards be
taken up. The young ones always float when killed, except when
they are very lean'.

' At Melci and Trceneii, in NorcUand, where the capture of Seals is also
carried ou during the breeding-time in the autumn, the sealers are accustomed
to steal ou the animals whilst asleep and deal them a etunnlng blow with a
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E. General Remarks.

A full-grown male Grey Seal weighs from 250 to 290 kilogrammes,

and contains blubber of the weight of 70 or 80 kilogrammes, a few

extremely large ones perhaps reaching 100 kilogrammes. The
females weigh from 180 to 250 kilogrammes; as a rule about 220.

During the pairing-time the males lose from 50 to 70 kilogrammes.

The female, the blubber of which, so to speak, is transferred through
the milk to the pups, loses somewhat less, or from 30 to 50 kilo-

grammes. They do not regain their good condition before the

summer, when they rapidly begin to fatten, and in the beginning of

August acquire their greatest fatness, at which time they are also

most shy.

As soon as the pairing-time is over, and the young ones have
taken to the sea, they assemble in small herds and leave the breeding-

places, and gather about the outermost rocks to pass the winter

;

they never show themselves between the inmost islands. During the

spring and early summer they lie together on certain rocks in such
great numbers that the rocks are quite covered, and sometimes one sees

the same rock covered for several days running. During the summer
they principally take to the rocks at sunset, when the tide is falling,

and remain there all iiight growling and crying, their numbers
always increasing. At high tide the sea again washes them ; but
a few climb so high up that tlie sea cannot reach them, and these

may often be observed lying over until the next high tide, perhaps
longer.

During the winter they are more seldom to be seen on shore than
at other seasons, as the sea continuously breaks over the rocks

where they repose.

Smell is the most developed of their senses ; and it is of little use

to endeavour to approach a Seal in the same direction as the wind
blows. On the other hand, it has less reliance on its powers of sight

whilst above the water, as its powers of vision are principally adapted
for use under water. Seals are, on the whole, very shy and careful,

especially when they notice that they are being followed. They very

often, however, come close up to a boat and swim about, regarding

every thing with great curiosity. During the pairing-time, and also

at other periods, the males may be drawn near by mimicking their

cry.

They sleep both on the land and in the sea, in the latter only

when there is a feeling of insecurity. During sleep the Seal holds

the upper part of its head above the surface of the water. It

never makes any show of resistance when it can escape, and never

defends its young. With its long extremities it can move itself very

rapidly, in spite of its clumsy build, and better than the other

northern Seals. In case of danger, when the locality does not pre-

sent too many obstacles, it can get away so rapidly that considerable

club-like stick on the naked row of teeth (the upper lip being generally drawn
up whilst asleep), and then to stick them with a knife. Guns are only used in
case of need, so as not to disturb the others.
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exertions are necessary to catch it, although its movemeats are in

themselves extremely clumsy.

F. Food.

The food of the Seals on the Fro Islands seems to be principally

fish ; Halibut {Hippoylossits vulgaris) appears to be a delicacy to

them. As a proof that they fetch their food from a considerable

depth, it is related that a few years ago a young one was found
caught by one of the hooks of a fishing-line that was placed at a

depth of between 70 and 80 fathoms on the outer side of one of the

islands. Grey Seals have several times been seen to come up to the

surface with Lings (Molva vulgaris), and other deep-water fishes in

their mouths, such fishes being seldom or never found at a less depth
than between 60 and 70 fathoms.

There has never been any success with attempts made to rear

young G-rey Seals in confinement, although it has been tried several

times on the Fro Islands.

3. A Note on Rhijndwa preissi, Cab. By R. Bowdlkr
Sharps, F.L.S., F.Z.S._, &c., Senior Assistant, Depart-

ment of Zoology, British Museum.

[Eeceived February 23, 1881.]

"When I wrote the fourth volume of the ' Catalogue of Birds ' I

was unable to say any thing about the Fantail Flycatcher of Western
Australia {Rhipidura preissi), as no specimen existed at that time

in any English collection, nor had it been figured by Gould in his

Supplement to the ' Birds of Australia.' In fact, since it was de-

scribed in 1850 by Dr. Cabanis, I believe that nothing whatever
has been written concerning the species. I was pleased, therefore,

on visiting Birmingham last November, to find an interesting collec-

tion of birds in that town in the possession of Mr. Walter Chatnber-
lain, who obtained all his specimens himself during his travels in

the Australian and Indian regions. Amongst other rarities, he had
an example of Rhipidura preissi, shot in King George's Sound in

Western Australia ; and he very kindly responded to my request to

lend me the specimen.

I find that, as stated by Dr. Cabanis, the species is very closely

allied to R. albiscapa, but is more slaty brown, and differs in the

grey spot on the throat, which is much lighter than in R. pelzelni,

with which species I at one time supposed it might be identical. It

seems to me to be a good species, if indeed any of these white-

shafted Fantails are really worthy of specific rank ; I think that

they are rather races of one species, varying with locality.

The following is a description of Mr. Chamberlain's specimen :

—
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RhIPIDURA PREISSI.

Bhipidura preissi, Cab. Mus. Hein. Th. i. p. .57 (1850) ; Gould,

Handb. B. Austr. i. p. 240 (1865) ; Gray, Hand-1. B. i. p. 331, no.

4972 (1869) ; Ramsay, Pr. Linn. Soc. N.S.W. ii. p. 182 (1878);
Sharpe, Cat. B. Brit. Mus. iv. p. 310, note (1879).

Adult. General colour above slaty brown, the head scarcely

darker than the back ; wing-coverts like the back, the greater series

rather browner, and tipped with white like the median series, so as

to form a double wing- bar ;
primary-coverts and quills brown, the

inner secondaries externally bordered with white; tail-feathers brown,

the two centre ones black-shafted, the others with white shafts and

tipped with white, which extends down the inner web from the tip,

increasing in extent towards the outermost, which has the outer web
entirely white ; lores, sides of face, and ear-coverts blackish, with

a faint indication of a whitish streak over the fore part of the eye ;

throat whitish ; remainder of under surface light ochraceous buff,

becoming dull white on the under tail-coverts ; the sides of the breast

and the lower throat and fore neck ashy grey, the latter streaked

with the same colour as the breast ; under wing-coverts white, dusky

internally ; quills dusky brown below, lighter along tbe edge of the

inner web. Total length 5*4 inches, culmeu 0"3, wing 2"7, tail 3'25,

tarsus 0'65.

On looking over my " Key to the Species " of these white-shafted

Fantails, I am not quite satisfied with their arrangement, and would

modify the characters given on pp. 303 and 304 of the Catalogue,

as follows :

—

a. Three or more outer tail-feathers with entirely white or

creamy-white shafts.
i flabcllifera.

a'. Centre tail-ieathers with white shaits like the others <
bulaeri

b'. Two centre tail-feathers with brown shafts, the rest with '• ^
white ones.

a". Breast not scaly, i. e. not mottled with dark centres to the

feathers, but uniform ochraceous buff; throat wJiite, with

a patch of black or dull grey on the lower portion.

a' . Outer web of external tail-feathers pure white for its

whole extent
i albiscapa.

a\ Throat-patch black
\saturata.

6*. Throat-patch grey, the fore neck also grey, streaked

with ochraceous buff like the rest of the under sur-

face preissi.

b'". Outer web of external tail-feathers dull white, brownish

towards the tip pelzelni.

c'". Outer web of external tail-feathers smoky brown, as

also the tips to all the tail- feathers brenchkyi.
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4. Notes on the Anatomy of the Erinaceidce.

By G. E. DoBsoN, M.A., M.B., &c.

[Eeceived February 21, 1881.]

In entering upon the study of the Insectivora', the species of the

family Erinaceidse recommend themselves as the primary objects for

examination, not only on account of their comparatively large size,

but also by their remarkably central position vyith respect to the

other species of the Order.

Experience in dealing with the natural history of another mam-
malian order, the Chiroptera, has specially impressed upon the

writer the great importance of investigating, as far as possible, the

internal structure of the leading forms before attempting to classify

the species according to their natural affinities. He therefore pur-

poses, in treating of the natural history of each family of Insectivora,

to preface the systematic part of the work with an account of the

anatomy of the principal species^.

The family Eiinaceidae comprises two genera only, Gymnura and
Erinaceus : the latter is represented by several species, inhabiting

chiefly the temperate and subtropical parts of the Palaearctic,

Ethiopian, and Oriental regions ; the former by a single species,

which is apparently limited to the Indo-Malayan subregion.

With the exception of a few scattered notices, all imperfect and
many incorrect, and referring only to the common European Hedge-
hog, no account has hitherto been pubhshed of the anatomy of the

species of this family.

The genus Gymnura is represented by a single species, G. rafflesii,

inhabiting Southern Burma, Sumatra, Java, and Borneo, hitherto

known only from a few more or less imperfect skeletons and some
dried skins. Lately, however, a very perfect skeleton has been
added to the collection of the British Museum ; and Mr. W. T.

Blanford, F.R.S., has placed in the writer's hands for examination

a specimen of an adult female ^ well preserved in alcohol, which
was obtained by Mr. Davison at Bankasiin, in Southern Tenas-
serim.

* The following notes on the anatomy of the species of the family Erinaceids9
are extracted from the MS. of the first part of a Systematic and Anatomical
Treatise on the Order Insectivora, wliich the writer is about to publish as a
separate work.

^ For the material which has formed the basis of this paper the especial
thanks of the writer are due to Mr. W. T. Blanford, F.E.S., who placed hia

excellent collection of the species of Asiatic Erinaceidre at his disposal ; to
Prof. W. H. Flower, F.E.S., Conservator of the Huuterian Museum ; to Dr.
G-iinther, P.R.S., Keeper of the Zoological Department of the British Museum ;

and to Monsieiu; Fernand Lata.ste, President of the Zoological Society of France,
who forwarded for examination the valuable specimens of Insectivora collected
by him in Algeria.

3 Described in Mr. Blanford's paper " On some Mammals from Tenasserim,"
in Journ. Asiat. Soc. Bengal, xlvii. part ii. 1878, p. 150.
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The following points in the osteology of this very remarkable

form are especially worthy of notice' :

—

The vertebral colnmn is made up of 7 cervical, 15 dorsal, 6

lumbar, 7 sacro-coccygeal, and 23 caudal vertebrae. AH the spinous

processes, from the axis backwards to the last sacro-coccygeal

vertebra, are well developed ; that of the axis is enormous, flattened

laterally, and antero-posteriorly expanded ; the second dorsal spine

is greatly elongated ; the ten anterior dorsal spines are narrowed

towards their extremities ; the succeeding spines have their extre-

mities progressively antero-posteriorly expanded and laterally

flattened, merging into the shape of the lumbar spines, which are

nearly as broad at their apices as at their bases. The four anterior

cervical vertebrae develop spines (hypapophyses) from the centre of

the ventral surface of the body of each, that of the axis being most
prominent ; the inferior lamellae of the transverse processes of the

sixth cervical vertebra are enormously expanded antero-posteriorly,

like the spine of the axis ; inferior lamellas are also developed in

the fifth, fourth, and third cervical vertebrae, but they are very

much smaller. The first lumbar vertebra develops a small postero-

externally directed transverse process ; the remaining five vertebrae

have long antero-externally directed falciform transverse processes

many times larger and quite differently shaped ; these are succeeded

by seven sacro-coccygeal vertebrae, whereof the first two are arti-

culated with the iliac bones. The first caudal vertebra is distin-

guished, not only by the absence of spinous and articular processes,

but also by the want of the chevron bones, which are attached to all

the succeeding vertebrae except the terminal two or three : these

bones are bifid, and consist of a pair of cylindrical splint-like bones

attached by the middle, one on each side, to the infero-lateral

surface of the body of each vertebra at its posterior margin, so that

half of each bone projects horizontally backwards over the succeed-

ing vertebra ; the metapophyses and transverse processes of most

of the caudal vertebrae are well developed, and diminish in length

progressively backwards.

There are fifteen pairs of ribs ; and the thorax is very capacious.

Sternum narrow, not keeled ; the mesosternum consists of five

segments ; the xiphisternum is remarkably long and spatulate,

terminating in an expanded cartilage, and very like that in Sori-

cidae.

The pelvic opening is remarkably long and narrow, its width

between the acetabula being but one ninth its long diameter ; the

symphysis pubis extremely weak, the conjoined rami of the pubis

and ischium forming an angular projection, which merely touches

the corresponding projection of the opposite side.

Humerus well developed, with a supracondylar foramen and a

large supratrochlear perforation. Carpus of seven bones, no os

centrale ; the scaphoid and lunar bones are evidently separate in the

^ In Mr. Mivart's paper " On the Osteology of the Insectivora " (Joiirn. Anat.

Phys. i. pp. 281-312), owing to want of material, the author has touched but

cursorily (with the exception of the skull) on the skeleton of this species.
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young, but in old animals united, the line of union, however, re-

maining distinct.

The greater and lesser trochanters of the femur are very large

;

and there is a strongly convex ridge immediately below the greater

trochanter, representing a third trochanter.

In the teeth the form of the crowns of the first and second

molars is especially noticeable : each has five conical cusps—one at

each angle, the inner pair nearly as large as the outer, the fifth

near the centre of the tooth, connected by an oblique ridge with

the bases of the antero- and postero-internal cusps, and separated

from both the external cusps (in the unworn tooth) by a deep

groove' (fig. 1).

Fig. 1.

Crown of first upper molar (right side) of Gymimra rafflesii.

Several very interesting points are noticeable in the myology of

this species. The panniculus carnosus is thin, and consists chiefly

of two pairs of extensive muscles, lining the skin between the an-

terior limbs and the base of the tail. These two, m. humero-dorsales

and humero-abdominales, arise separately from the humerus behind

the attachment of the great pectoral muscle, and, passing respec-

tively backwards and upwards and backwards and downwards, soon
become attached to and spread out over the internal surface of the

integument covering the back and sides behind the scapulae, and the

sides and the abdomen behind the umbilicus ; the dorsal pair are

inserted into the \ipper surface and sides of the base of the tail, the

abdominal into the under surface and sides of the same part. Added
to these, other cutaneous muscles line the integument in front of

the fore limbs. Of these the chief are the sterno-faciales, a broad
muscular aponeurosis extending upwards on either side of the neck

and head from a raphe occupying the centre line of the neck
beneath, and connected posteriorly by two pairs of small oblique

muscles with the sternum.

The facial muscles are well developed. Zygomaticus major and
minor arise from the root of the zygomatic arch ; and above them
a pair of similar but smaller muscles, the levatores alcB nasi {inferior

and superior) have their origin from the space between the root of
^ It is especially necessary to examine the crowns of unworn teeth to see

the central fifth cusp and this groove separating it from the poatero-external
cusp ; for in most specimens the central cusp is found worn down, and its base
as well as that of the postero-external cusp spread out so as to obliterate

wholly or in part the intervening groove ; the base of the central cusp then
appears as a prolongation of the I'idge which, as described above, unites it with
the autero-iuterual cusp.
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the zygoma and the margin of the orbit. All four muscles form

very long and slender tendons, which pass forward horizontally

parallel to one another, to be inserted respectively into the upper

lip, slightly in front of the first upper incisor, into the extremity of

the nose below the nasal orifice, into the middle of the alae nasi,

and into the extremity of the nose above the nasal orifice. Between

the origins of the zygomaticus major and minor arises another

muscle, the levator labii superioris et erector vibrissarum, which

passes directly forwards between the tendons of these muscles, and

terminates in a mass of muscular fibres which invest the bases of

the remarkably long vibrissse which spring from the sides of the

muzzle, and is also connected with the orbicularis oris beneath.

The levator labii superioris proprius is well developed, arising from

the maxillary bone above, and in front of the infraorbital foramen,

forming a strong tendon, which, united over the extremity of the

muzzle with the tendon of the corresponding muscle of the opposite

side (as in Equus), is inserted with it into the upper lip below the

nasal orifices.

The temporal muscle is remarkable for its great size and peculiar

development. It arises by three heads, which are all inserted into

the coronoid process :

—

I. From the greatly developed occipital crest and surface of the

parietal bones, in the usual position of origin, inserted into the

superior and anterior margin of the coronoid process.

II. From the mastoid process, root and upper margin of the

zygoma along its posterior two thirds, the fibres curve upwards,

forwards, and downwards, forming a semicircular muscular mass

above the zygoma on the side of the head, lying against the tem-

poral muscle proper ; inserted into the outer side of the coronoid

process near its base.

III. From the inner side of the posterior two thirds of the

zygomatic arch a mass of muscular fibres arises, which, curving

forwards, is inserted into the postero-external margin of the upper

half of the coronoid process.

We have thus a series of muscular structures having an exceed-

ingly extended origin, and of great relative development, attached to

the much-expanded coronoid process of the mandible, supplying the

force needed to move such greatly extended jaws ; for, probably, in

no other mammal are these so much developed in comparison with

the size of the animal.

Not less remarkable in its development is the digastric. This

muscle ^arises normally ; but at the point where the tendinous in-

tersection occurs (nearly opposite the hyoid bone) it splits iuto

two laminse : one, superficial and external, continues forward in

the usual direction of the muscle ; the other, transverse, is di-

rected inwards, and slightly forwards, its posterior free tendinous

margin being a direct continuation of the tendinous intersection

of the muscle, which unites in the middle line in front of the

hyoid bone with that of the corresponding muscle of the opposite

side, forming a tendinous raphe, from which the united muscles are
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continued forwards between the rami of the mandible, concealing

the greater part of the mylo-hyoid muscles (which are very thin,

and do not extend beyond the middle of the interniandibular si)ace),

and are inserted laterally (under cover of and united at their insertion

with the superficial laminae, but extending anteriorly for a short

distance beyond them) into the sides of the jaws.

This peculiar development of the digastric has been described as

an anomaly in man, but is known as a normal condition in Chiromys

madayascariensis and in some other Primates '. The writer has

found it well marked in certain species of Chiropteia, as in Epomo-

phorus macrocephalus and E. minor, where, although the united

internal lamina? of the muscles extend as far backwards as to cover

the hyoid bone, there is no connexion with it. It is especially

noticeable in this case that the tendinous intersection is vertical, or

nearly so, corresponding to the position of the posterior margin of

the united muscles, as the oblique intersection in O. rafflesii corre-

sponds to the more anterior position of the posterior margin of the

same muscles in the latter species ; and we may reasonably conclude

that the tendinous intersection of the digastric, wherever met with

in Mammalia—whether as a true tendon, as in the Primates, or as a

mere tendinous inscription, as in many species of Chiroptera and of

Insectivora— has primarily originated as the origin of a tendinous

posterior raphe, such as we find in Gijmmira rafflesii ^.

The sterno-mastoicls and cleido-mastoids are large, and, except at

their insertions, separate ; the deido-occipital is united for a con-

siderable distance with the trapezius, and really appears to be part

of that muscle inserted into the clavicle. The omo-hyoid is well

developed, and has the usual origin and insertion. Levator scapuke,

from the transverse process and anterior arch of the atlas, is inserted

into the extremity of the outer bifurcation of the acromion, super-

ficial to the insertion of the trapezius, to the surface of which its

posterior and upper margin is attached. The trapezius is double.

Its occipital and cervical portion is well develo))ed, arising from the

inner three fourths of the occipital crest, from the centre line of the

neck, and from one or two dorsal spines. Some of the anterior fibres

separate about the middle of the neck to form the c/ezrfo-occipital

(or is the cleido-occipital united at this point with the trapeziiisl) ;

the remaining fibres are inserted into the spine of the scapula from

the acromion to its posterior root. The posterior trapezius arises

from the last five or six dorsal vertebrae, and is inserted into the

posterior third of the spine of the scapula.

The rhomboideus anticus has the same origin as the trapezius, with

the addition of three or four dorsal spines ; it is folded at its in-

sertion into the posterior margin of the scapula. Rhomboideus

posticus is a small flat muscle, which passes from the sj)ines of the

fourth, fifth, and sixth dorsal vertebroe to the internal surface of tlie

middle of the posterior margin of the scapula beneath the /•. major.

' Owen, Comp. Anat. iii. p. 53.
- On tliis subject see my ));ipcr " On the Tomlinous luterseelion of Ibe

Digastric," Proc. Koy. Soc. M;ircli ol, 1881.

Proc. ZooL. Soc— 1H81, No. XXVI. 26
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Serratus posticus is very largely developed ; it arises by an

aponeurosis from the posterior (bird of the ligamentum nuchfe, from

the first two or three dorsal spines, and from the fascia of the back,

and is inserted into all the ribs with the exception of the first three.

Berratus magnus is also very large, consisting of a cervical and a

thoracic portion, the former the united levator anguli scapulce.

There is no distinct uplenius colli. The trachelo-mastoid is large,

arising by a thin muscular aponeurosis from the anterior three or

four dorsal transverse processes in close connexion with the origin of

the transversalis cervicis, also from the sixth, fifth, and fourth

cervical transverse processes, and converges to form a short tendon

which is inserted into the mastoid process.

Complexus tertius, from the articular processes of the sixth to

the third cervical vertebrae, is in intimate connexion with the attach-

ment of the complexus mnjor, which lies internal to it, and is

inserted into the extremity of the transverse process of the atlas.

Scalenus medius et posticus are united, forming a large muscular

mass, which arises from the transverse processes of the cervical

vertebrie above the brachial plexus which separates it from the

longtis colli. The longus colli appears to commence from the body

ot the seventh dorsal vertebra (but small muscular fibres may be

traced from the body of one vertebra to the other as far back as the

diaphragm), and passes forwards from the body of one to the inferior

lamellae of the transverse process of the next, until it finally ter-

minates at the atlas.

Jiectus abdominis et sternalis is well developed throughout its

whole length, extending from t!ie first rib to the pelvic bones. The
attachment of this pair of muscles to the latter is very peculiar,

namely by four interlaced fleshy tendons ; the left rectus divides

about midway between the umbilicus and the symphysis pubis into

a pair of fleshy tendons, which are directed backwards and outwards

towards the right pubic bone, and go between a corresponding pair

from the right rectus, passing towards the left pubic bone in such a

manner that the internal division of the left rectus is superficial. This

division is narrower than the others, and tendinous at its insertion.

This interlacement of the tendons of the recti forms a powerful

support to the weak and narrow symphysis of the pubic bones, which

must be se])arated at the time of parturition, as the extremely narrow

diameter of the pelvis (referred to above, p. 390) is evidently quite

insufficient to admit of the passage of the foetus. It would also

effectually prevent rupture of the abdominal walls in a vertical

direction when the symphysis is widely separated, and ensure re-

apposition of the pubic bones.

There are no distinct linece transversce ; the obliqui externi unite

muscularly along the middle line between the sternum and the

umbilicus; the obliqui interni are exceedingly thin and aponeurotic,

which is also the condition of the former muscles behind the um-
bilicus, their places as supporters of the abdominal walls being

evidently taken to a great extent by the cutaneous muscles, the

humero-abdominales , and by the recti.
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Of the muscles which are attached to the humerus, tlie latissimus

dorsi is well developed ; it is inserted, as usual, in connexion with

the teres major, and gives otF near its insertion a broad but thin

dorso-epitrochlearis, wliich arises from its lower margin by a ten-

dinous aponeurosis.

Pectoralis major is extensive in its origin. It is divisible into

clavicular and sternal portions, the former from the outer half of the

clavicle ; the latter, from the sternum and tlie cartilages of the ribs, is

again divided into an anterior and posterior part. The former is

narrow, arising from the sternum at its anterior extremitv, and from

a raphe common to it and its fellow of the opposite side, which

extends beyond the sternum, covering the origins of the sterno-

mastoid muscles ; each muscle passes directly outwards to its inser-

tion into the humerus. The latter, or posterior part, is by far the

largest, arising from the whole length of the sternum behind the

preceding, from the sternal extremities of the costal cartilages, and

from fascia connected with the sheath of the rectus ; the muscular

mass thus formed divides into four fasciculi, two superficial and two

deep: the former are inserted into the middle third of the humerus ;

of the latter the anterior or smaller fasiculus (?«. sterno-clavi-

cularis) is inserted into the greater part of the outer third of the

clavicle, the posterior or larger into the greater tuberosity aud

neck of the humerus.

The peculiar anomaly of the same muscle being inserted into and

also arising from the same bone, suggests whether the so-called

clavicular part of the great pectoral should not be considered a

separate muscle, which might be termed clavicuJo-humeralis.

The very complete separation of the anterior division of the sternal

part of the muscle from the other parts, and the united origins of

the muscles of the opposite sides which compose this part, and

which extend for a considerable distance beyond the anterior extre-

mity of the sternum, recall the well-known similar conditions in

Talpa.

The teres major is well developed ; but there is no trace of a

tens minor. The tricejjs is enormous in comparison with the size of

the animal ; it arises by three heads, a scapular and two humeral.

The biceps arises by a single head from the scapula above the glenoid

cavity, and is inserted into the ulna ; the brachialis anticus, on the

other hand, is inserted into the radius. There is no trace of either

coraco-Lrachialis longus or lirevis.

Of the forearm-umscles the supinator longus is absent, the supi-

nator brevis present but very small ; the pronator radii teres is

inserted by a broad muscular expansion into the middle part of the

lower third of the radius ; the extensor dicjitorum communis and the

extensor minimi dic/iti are united in the arm, the muscular mass
dividing into two tendons, which cross the carpus, the smaller of
these representing the tendon of the latter muscle, being distributed

by slips to the fifth and fourth digits ; the larger divides into four,

which are distributed to tlie three middle toes. The extensor

sccundi internodii pollicis et extensor indicia is small, arising by a
26*
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i'ew muscular fibres from tlie interosseous ligament and adjoining

surfaces of the ulna and radius.

The palmaris longus arises in common with the fie.vov carpi

tdnaris and flexor diyitorum sublimis, and forms a thin flat tendon
which, passing down alongside and internal to that of the former
muscle, is inserted into the palmar fascia. The flexor digitorum

sublimis arises as above described, and is also connected with the

origin of the pj-onator radii teres and the jlexor digitorum profun-
dus, and divides in the nianus into three tendons for the three

middle toes. Flexor diyitorum profundus arises by five heads, which
unite into a common tendon, which in the nianus divides into tendons
for each of the five toes. There are four lumbricales, inserted re-

spectively into the inner sides of the bases of the first phalanges of

the four outer toes.

Of the muscles attached to the hind limbs the psoas magnus and
psoas parvus are both well developed and nearly equal in size.

Their tendons, passing backwards, unite with the outer and inner

sides respectively of the fleshy tendon of the iliacus, and are, with it,

inserted into the lesser trochanter.

The quadraius luiuborum is remarkable for its rudimentary form
and interrupted connections. It arises as a small bundle of

muscular fibres from the side of the fifteenth dorsal vertebra, and
from the surface of pait of the last intercostal muscle, forms four

slender tendons, which are attached resjiectivcly to tlie tips of the

long transverse processes of the second to the fifth lumbar vertebra;

the tip of the sixth vertebra receives its tendon from a separate

bundle of muscular fibres, which are attached to the inferior surface

of the fourth transverse process ; and other fibres, arising from
the posterior margin and inferior surface of the fifth transverse

process, pass backwards to the crest of the ilium, a large part uniting

with the iliacus muscle. Thus the four muscles, the psoas magnus
and p. parvus, tlie quadratus lumbormn and the iliacus, may all be

said to be the same muscle, having various origins but the same
insertion. This mnscle may be considered a differentiated inter-

costaP, to which the name m. cos/o-ileo-femoralis might be applied.

The sartorius is represented by a muscular aponeurosis, which
covers the muscles on the inner side of the thigh connected with the

fascia covering the iliacus mnscle, and more internally with the

pectineal eminence by a slender muscle which arises therefrom, in-

serted along the prominent ridge on the anterior surface of the

tibia. The semitendinosus is also peculiar in its connections. It

arises partly from the tuber ischii, and partly from a dense tendinous

aponeurosis attached across the upper surface and sides of the tail, by
which it is connected with the corresponding mnscle of the opposite

side. It consists of two laminaj, which unite and again divide ; the

outer division, smaller, passes outside the leg, and, becoming united

with the lower margin of the biceps flexor cruris, is inserted with it

into the tibial ridge; the inner, the m. semitendinosus proper, is

inserted into the inner side of the same ridge. The leg, there-

' Soc Pr. G;ido»'s paper iu Morpholog. Jiiljrhudi, 1881, pp, 57-100.
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fore, is enclosed in a sling formed l)y the two divisions of this

muscle.

The soleeus is well developed, but arises by a short tendon from

the head of the fibula only. Extensor hnllucis longus, from the

middle of the tibia beneath the large tiOialis posticus, is very small

;

l)ut the ejctensor dxgitovuia longus, whicli arises by a tendon from

the external condyle of the femur, is moderately developed. The
peronei muscles arise together from the head of the fibula, but

divide at once into tlie />. brevis, longus, and quinti digiti ; tiie

tendons of the latter are inserted into the distal phalanges of the

fourth and fifth toes respectively.

The plantaris is well developed, arising by two heads from the

external condyle. Its tendon becomes at the heel superficial to that

of the tendo Achillis, over the insertion of which it glides, and,

j)assing into the sole of the foot, gives origin altogether to the jle.vor

digitorvm brevis, and becomes connected with the plantar fascia.

The Jiexor digitorum longus and Jlexor hallucis longus are insepa-

rably united.

The tibialis jjosticus is represented by (wo separate muscles, one

having its origin from the tibia, the other from the fibula, and which

may therefore be described as the internal and external divisions of

this muscle. The latter, the tibialis jwsticus externus, is very

slender ; arising from the head of the fibula internally, it forms

a long and slender tendon, which, passing down on the inner side

of the tibia with the tendon of the external division, is inserted

into the scaphoid bone. The internal division, tibialis posticus

internus, is much larger ; arising from the head of the tibia, and

from half the length of the bone by a fascial aponeurosis, it forms

also a long tendon, which extends along the side of the foot between

the integument and the plantar fascia, and, spreading out, is inserted

round the base of the central callosity of the integument.

It is remarkable that the first described of these muscles has tiie

insertion usually observed in the tibialis jiosticus of other mammals,
while the latter has the origin of that muscle, but not its insertion.

The action of this latter muscle is evidently to fix the central cal-

losity of the sole of the foot, and so assist progression on smooth or

inclined surfaces.

Flexor digitorum brevis arises, as above desori!)ed, from the tendon

of the plantaris, and is not connected with the os calcis ; it divides

into five flat tendons, which form the perforated tendons for the five

toes, ^he Jlexor accessorius is well developed ; arising from behind

the prominent bony tubercle on the os calcis which supports the

tendon of the peroneus longus, it is inserted obliquely into the

outer side of the jlexor digitorum longus tendon, opposite the base

of the fifth metatarsal bone. There are, as in the manus, four lum-

bricales for the four outer toes, and with similar attachments.

The palate is marked by eleven ridges, all simple and undivided ;

the first corresponds to the space between the first and second in-

cisors, the second to the canines and first premolars, the third to

the second premolars, the fourth to the third premolars. The ton-
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sils consist each of a deep oval depression with raised edges, partly

concealed by a membranous fold in front, so that the opening of the

depression "is directed backwards towards the pharynx. Tongue

moderately long and obtusely pointed, soft and flexible, covered all

over with fine trifid papillae, each consisting of a long central filiform

papilla having a shorter and more slender papilla at either side

;

Vis. 2.

Sloiniu'li of (Tffm?iuni rafflesii.

Fig. ;i

ri^

Slomach of Eriiiaccus europmus.

fungiform pa|iill8e few but conspicuous ; circumvallate papillae two

only, very large, elongated, in deep oval pits placed obliquely at the

back of the tongue ; beneath, close to the symphysis menti, at the

anterior extremity" of the floor of the mouth, are a pair of long

pointed papillae, at tlie bases of which the aj)ertures of tiie ducts of

the submaxillary glands opeu. The latter are rather small, con-

sisting each of a small anterior and a large posterior lobe ; the duct,

passing between the digastric muscle and the ramus of the mandible,
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and curving forwards, under cover of the mylo-hyoid and genio-
hyoglossus muscles, passes along; under tlie mucous membrane of the
floor of tlie mouth, opening at the liase of tlie above-noticed papilla.

In the specimen examined tliere was no trace of sublingual glands.

The parotids are larger than the submaxillaries, but very similar to

them in structure.

The stomach (fig. 2) resembles that of man in general outline;

the oesophagus enters it by a narrow orifice far removed from the
pylorus. Tiie cardiac portion has tiie mucous membrane thrown
into very deep rugae, which extend from the entrance of the oeso-

Fig. 4.

LivPi- of (iymnma rafflcni.

Fig. 5.

Liver of Erinaceus europaus.

phagus. The intestinal canal is about six times the length of the

head and body, of nearly the same calibre throughout, without

caecum, and suspended typically in the mesentery. The liver (fig. 4)
is wide and deeply divided into lobes ; the spigelian lobe bind, the

caudate very long, divided at its posterior extremity by the deep

renal fossa ; umbilical and cystic fissures well marked ; the gall-

bladder large and pyriform, projecting considerably beyond the

margin of the right central lobe, on which it is placed.

The lungs (fig. 6) are large and deeply divided into lobes, the

right lung into three, the fissures extending to the root of the lung,

the left into two nearly equal lobes ; the azygos lobe well developed

and pyramidal in outline.
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Bladder small, pyriform, the ureters opening by longitudinal

slits close to the neck, and three fourths of an inch from the ex-

tremity of the urethra in the female.

1' ig. 0.

Luugs of Gymnura rajflcdi, lialfnat. size.

'S- /•

Lungs of Erinacevs europceus, half nat. size.

The uterus^ is almost double, the cornua uteri extending nearly

to the OS uteri; and there is no true corpus uteri. In both speci-

fneiis examined there was found a peculiar fleshy hood, extending

' Both spenimens of this species examiued were females; the writer bas not

yet liad an opportunity of dissecting a male.
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over tlie os uteri, the lateral opening of wliich at first appeared to

be the os (see fig. 8) ; on dividing this the true os was found to

have been concealed in its deep recess. The ovaries are botryoidal,

and enclosed in peritoneal sacs.

-'ig. 8.

O.ll.

Uterus ami vnginn of Gymnura raffcsii (liorizontnl see(ioii).

Fig. 9.

Uterus and vagina of Erinacetis eiiropcBUs (hoi'izontal section).

On either side of the rectum a large preanal glar.d, about the size

of half a walnut, is found, invested externally with circularly dis-

posed muscular fibres, and its cavity lined internally with a glan-

dular memhrane having several deep lacunre, and filled with a large

quantitv of a friable brown substance. The openings of these glands

are small and circular, placed immediately in front of the anterior

margin of the anus.
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Genus Erinaceus, L.

In the form of the head and body all the known species agree

together remarkably closely : and, as might be expected, the anatomy

of these parts is much the same throughout the species ; but the

limbs, being nearly free from the great panniculus carnosus (which

as it were moulds the shape of the parts included within it), vary

very considerably in form and relative length of parts ; and this

variability is accompanied by differences in their internal structure

not less remarkable than have been observed between the species of

some otiier genera of Mammalia less closely allied by general ex-

ternal similarity of form.

The anatomy of the following twelve species has been examined

by the writer :

—

f ]

.

E. eu?'opceus, L.

I 2. E. concolor, Martin.

Palsearctic Region .<( 3. E. algirus, Duvernoy.

I

4. E. deserti, Loche.

l^ 5. E, tnacracatithus, Blanford.

„ , . . T. • \ 6. E. diadematus, Wiirtt.
Lthiopian Keeion . . - xr 7 , j . 1 c; 1^ °

[ / . E. heterodactylus, Sund.

8. E. micropus, Blyth.

9. E. pictus, Stoliczka.

Oriental Region . . <( 10. E. grayii, Bennett.

I

11. E. blanfordi, Anderson.

l^ 12. E. nigevy Blanford.

These species sufficiently represent the genus ; other known forms

will be found to be closely related to one or other of them.

With the exception of tiie head and tail, the skeleton of any species

of Erinaceus (for all resemble one another closely) resembles that

of Gymnura with all the processes of the vertebrae shortened and

the prominences of the other bones rounded off. The form of the

skull differs considerably : it is altogether shorter and broader than

in that genus ; the brain-case is comparatively more capacious, and

the occipital crest much less developed. In other respects, however,

there is much similarity ; and the dentition is evidently but a modi-

fied form of that of Gymnura. If the dental formula of the latter

be represented as follows :

—

,- 3-3 r ^— nm ^=^ m —=44 teeth*• 3_3» '^^ i_i' /"«• 4—1' '"• 3—3—^^ LeeLllj

then that of Erinaceus is

. 3—3 1—1 3—3 _ 3—3 Qfi i.„„i.u

By modifying the usual manner of writing the dental formula,

the homologies ^ of the teeth of the latter with those of the former

genus may be thus graphically expressed :

—

' As determiued by the writer on groimds which are fully stated in the

work referred to iu note to p. .'iSit.
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Gymnura.

. r>=(2a+2i+2r) 2^id+d) 8=(2e+2f+2q+2h) b={2i-ir2j+2/c)
'• r.=(2«'+2i'+2c')' 2^{d'+d'yP'"' 8=(2?-f-2/'+2/+2A)'

*"'
6=(2J'+2^'+2-t')'

Urinaceus.

(i=i2a+2b+2o) 2={d+d) 6= (2/+2<7 +2A) 6= (2»+2y+2^)
'•

4= (2a'+26') '
'• 2={d'+d'y P"^' 4= (2/'+2^') '

'"" 6=(2J'+2/+2/f')

Fig. 10.

Skull of E. ei/roj'xpns^.

Fig. II.

SkuU of E. blanfordi\

' These drawings show how I'emarkably E. europaus differs iu the form and
relative size of its second and third upper incisors and first upper premolars
from the other species of the genus, whicli resemble one another very closely in

the form and relative size of tlieir teeth.
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It will thus be seen that Erinaceus differs in wanting the third

lower incisor, and the first upper and lower, and third lower pre-

molars. The first tooth behind the preniaxillary suture is un-

doubtedly the representative of the corresponding tooth in Gymnura,
which, although provided with two roots, must be regarded as a

canine, having not only the position but also the form of that tooth

in Carnivora. This tooth in Erinaceus has, as a rule, two roots

also ; but occasionally, especially in E. europceus and its varieties,

these glow together ; and in a skull in the British Museum (see

above, fig. 10) the canine has a single long root which extends up-

wards and backwards over the premolars. The second upper pre-

molar is the most variable tooth : in most species it has three roots

with a triangular crown, having its longest horizontal diameter

transverse ; in E. inicropus and E. picftis, on the other hand, it has

a single root and a circular crown, is external to the tooth-row, and

deciduous in the adult animal. It reaches its highest development.

in E. eiiropcEus, its lowest form in E. micropvs, which species is

further characterized by the imperfection of the zygomatic arch,

owing to the absence of the malar bone. Tlie first and second upper
molars have precisely the same pattern of crown as described above

(p. 391) in Gymnura; but their peculiar form must be studied in

young animals while these teeth are still unworn, as the acutely-

pointed cusps quickly disappear as the age of the animal increases:

the third molar is much narrower than in Gymnura, and, in common
with the others, scarcely varies in shape throughout the species. In

the lower jaw the greatest similarity prevails in the shape of the

teeth between even the most widely separated s})ecies ; but, excejit

in the form of the first and second molars (as in the upper jaw), no
resemblance can be traced between them and those of Gymnura.
The vertebral column is made up of 7 cervical, \a dorsal, 6 lumbar,

7 sacro-coccygeal, and 5 or G caudal, succeeded by a variable

number of rudimentary vertebrae. It is especially notworthy that,

with the exception of the caudal vertebrae, the number of the other

divisions corresponds exactly to those of Gymnura. The vertebrae

differ, however, in the very short condition of the spinous and trans-

verse processes, none of them, except the spinous process of the axis

and the inferior lamellae of the transverse process of the sixth cer-

vical vertebra, approaching those of Gymnura in size ; and the

cervical vertebras have no trace of the hypapophysial spines so pro-

minent in that genus. Of the seven sacro-coccygeal vertebrae, the

three anterior are firmly ankylosed together, and articulated with

the iliac bones, so that one vertebra more enters into the articula-

tion, and a much more perfect sacrum is formed, than in Gymnura.
The short caudal vertebrae show their fundamental similarity oi'

structure with those of Gymnura by the presence of similar but

rudimentary chevron bones. As in that genus, there are fifteen

pairs of ribs (in E. deserti fourteen only) ; but the thorax is com-
paratively much less capacious, these animals seeking protection

from their defensive armour, not from speed in making their escape.

The sternum is similarly nariow and bilobate in front, but differs in
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the shortness of the xiphisternum ; and the mesosternum is made

up of three or two segments only.

The pelvic opening contrasts remarkably with that of Gymnura;

its transverse diameter, measured between the acetabula, is nearly

or quite half its longitudinal, whereas in G. rajjlesii it is scarcely

one ninth ; the symphysis pubis is also much deeper, especially in

U. europceus; the tuber ischii is short and rounded off; and the

posterior margin of the ramus of the pubis and ischium is convex,

not concave.

Except in E. europcBus and its varieties, there is a supracondylar

foramen in the humerus. The carpus is formed on the same plan as

in Gijmnura ; but the scaphoid and lunar bones are early united,

leaving no trace of their original separate condition. lu the femur

the convexity which in Gymnura represents a third trochanter is

less prominent and more extended, indicating a long muscular, as

opposed to a tendinous, insertion of the muscles attached to it, and

pointing to the less active habits of the animals. Other limb bones,

both in the anterior and posterior legs, are generally similar to those

of Gymnura, a single departure from the typical number of five

digits in the fore and hind feet beir.g seen in E. heterodactyliis and

its varieties, where the hallux is altogether wanting.

In the muscular anatomy the chief differences between the species

of this genus and Gymnura are found in the much greater develop-

ment of the panniculus carnosus, and in other minor points to be

noticed further on.

To the cutaneous muscles described in Gymnura rafflesii there are

in all the species of Erinaceus others superadded, which are related

to the well-known defensive attitude assumed by these animals when
frightened. They have been figured in the anatomical plates of

Cuvier and Laurillard', and described by Prof. Huxley".

In the general myology the following differences are especially

noticeable :—

•

In the face the sygomaticus major is inserted into the orbicularis

oris and integument of the upper lip at a short distance in front of

the angle of the mouth. The temporal muscle arises also from the

zygomatic arch, as in Gymnura ; but its fibres do not take origin so

far back as the mastoid process. The digastric is single, and does

not unite with its fellow of the opposite side between the jaws ; it

has nearly the same calibre throughout, but is crossed about the

middle by an oblique tendinous inscription, corresponding precisely

in position to the tendinous intersection in Gymnura. The viylo-

hyoid is well developed, consisting of an anterior and posterior por-

tion. Cleido-occipital is slender and quite uncomiected with the

trapezius. The serratus maynus is not united with the levator unyuli

scapulce.

The pyramidales are well developed, in striking contrast with

Gymnura, in which they are rudimentary or absent. The recti ab-

dominis et sternalis are connected with the pubic bones by three

instead of four tendons, the missing tendon corresponding to the

' Planches de Myologie. ' Aiiat. Vevf, Aiiiniuls, p. 445.
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most superficial of the four in Gymnura, while the least superficial

of the three is much smaller than the others. This smaller number
of tendons, and evident tendency towards still further reduction, ap-

pears to be related to the greater depth of the symphysis pubis, and

consequently greater union of the bones of opposite sides, as well as

to the lessened proclivity to their separation, owing to the greater

transverse diameter of the pelvic opening, which is probably quite

sufficient to freely permit of the passage of the foetus during par-

turition.

Qvadratus lumborum is much larger and more fleshy than in

Gymnui-a, extending without interruption from the last intercostal

space and base of last rib to the crest of the ilium, inserted succes-

sively by small tendons into the extremity of each lumbar transverse

process. Psoas magnus and psoas parvus are large ; but the latter

is inserted into the anterior sacro-iliac ligament and into the margin

of the pelvis.

The jjectoralis major has no separate anterior sternal part, as in

Gymnura ; nor has its deep lamina any insertion into the clavicle.

The coraco-brachialis, which is altogether wanting in that genus, is

well developed here, and consists of two parts:—the superficial, a long

slender muscle inserted into the lower third of the humerus ; the

deep {coraco-brachialis brevis), short, and inserted below the lesser

tuberosity. There is a small teres minor, but, as in Gymnura, no trace

of the supinator longus. T\\e palmaris longxis is large, with a distinct

tendon, which, passing downwards internal to that of the flexor

carpi ulnaris, becomes superficial to it, and glides over the promi-

nent pisiform bone (to which the latter is attached) into the hand,

becoming there connected with the palmar fascia, and giving origin

wholly or in part to the palmaris brevis, from which is derived the

flexor perforatus for the poUex and outer finger, the flexor suhlimis

digitorum supplying the three middle toes only. Lumbricales, when
present, are rudimentary, and connected with the third and fourth

digits only.

In the hind limbs the sartorius, so feebly developed in Gymnura,
is represented by two strong muscles ;—one from the fascia covering

the iliacus and from the margin of the pelvis in front of the aceta-

bulum ; the other, as large, from the margin of the pelvis lower

down, midway between the acetabulum and the symphysis pubis.

Both are inserted into the tibia, the first above the second, below the

attachment ot the internal lateral ligament of the knee-joint.

These two well-developed muscles are evidently the diflFerentiated

representatives of the muscular aponeurosis covering the adductors,

and of the small muscle which joins it from the pectineal line in

Gymnura.
The semitendinosus arises simply from the tuber ischii, and is

inserted into the tibia behind the tendon of t\\e gracilis; it has no

connexion with the bicepsflexor cruris. Extensor digitorum longus,

as in Gymnura, arises from the external condyle of the femur, and

supplies tendons to the four outer toes ; these vary considerably in

number, arrangement, and connections with other tendons. The
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peronei muscles are quite sitnilfir to those in Gt/mnura, but vary very

much in the different species in their modes of origin and connections

with the tendons of other muscles. Plantaris is well developed ;

and its tendon passes into the sole of the foot precisely as in Gijm-

nura ; but in some species i\\e Jiexor diyitomm brevis has also a cal-

caneal origin. Tiie tibialis posticus is represented, as in Gymnvra,
by a pair of muscles in E. europceus, concolor, macracanthus, ni(/er,

and blanfordi ; the internal muscle, however, is much smaller than

in that genus, and arises from the head of the tibia only, and is

altogetiier wanting in E. deserti, algirus, picfiis^, hetei'odactijlus,

and diadematus, which have the centre callosity of the sole of the

foot rudimentary or absent.

Flexores digitoriim et hallucis longi, although united into a single

tendon before crossing the ankle-joint, are easily distinguishable in

the leg. In the foot this tendon (in E. macracanthus, niger, blan-

fordi, pictus, micropus) is joined by a^exor accessorius arising from

the OS calcis. Lumbricales exist in E. europaus, concolor, grayi,

macracanthus, and vdcroptis, but are represented by one or two very

small muscles connected with the deep flexor tendons for the third

and fourth toes, or, as in E. micropus, for the second toe only.

Flexor digitorum brevis (noticed above), in the long-toed species, as

E. europcEus, concolor, macracanthus, hlanfordi, niger, arises almost

wholly from the expanded tendon of the plantaris ; in the short-

toed, as E. micropus. heterodactijlus, diadematus, it is also largely

connected with the fibrous aponeurosis, attaching the sides of the

plantaris tendon to the os calcis, and a few fibres arise directly

from the bone itself; but nearly all the muscular fibres arising from
the OS calcis external to the tendon of the deep flexor really belong

to the abductor ossis metacarpi mifiimi digiti.

Many other points of great interest are noticeable in the muscular
anatomy of the species of the genus Erinaceus, which will be found
treated of in the work from which these notes are taken (referred to

in the footnote to the first page of this paper), which the writer

hopes soon to publish.

As might be expected from the comparatively much shorter jaws
of the species of Erinaceus, the palate-ridges are less in number
than in Gymnura, being nine only. The tongue is similar in general

appearance ; but the filiform papillse are bifid, and there are three

circumvallate papillae ; tonsils comparatively small, the depression

shallow and vertical, opening outwards and backwards.

The digestive organs in the Common Hedgehog have been described

by Prof. Flower-, They probably more closely resemble those of

G. rafflesii than do those of any of the other species of the genus.

The chief dyferences observable are in the shape of the stomach
(fig. 3, p. 398), which has the cardiac extremity more expanded

' Probably absent in E. microjjxs also ; but the specimens of that spscies ex-

aiuiued liad bad the upper parts of the legs removed.
^ Lectures on the Comparative Anatomy of the Organs of Digestion of the

Mammalia, by W. H. Flower, I-'.E.S., llunterinn Professor. Publ. in 'Medical
Times and Gazette,' 1872, ii. p. 2.
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upwards and to the left side; and in the liver (fig. 5), which has a

much shorter and thicker caudate lobe (as indeed might be expected

in a comparatively much shorter animal). But very considerable

variability in the forms of both these organs is observable in the

different species, no two species agreeing closely. The intestinal

canal, however, in length and in its general construction is very

similar througiiout the whole family.

The lungs are constructed very much on the same plan as in

Gymnura ; but they are comparatively smaller, as might be expected

in animals depending on their armour, and not on their speed, in

making their escape when attacked by enemies. The right lung is

divided more or less completely into three lobes; but the left is quite

undivided ; the azygos lobe is well developed and pyramidal in out-

line, the apex of the pyramid, not the base, as in Gymnura, being at

its lower extremity (fig. 7, p. 400).

The uterus (fig. 9, p. 401) scarcely differs in form throughout

the species. It exibits an advance in development ; for, although the

cornua are even longer than in Gymnura, there is a true corpus

uteri, into which they open at right angles. The os uteri is not

enclosed in a hood, as in G. rofflesii ; but one or two deep folds occupy

the uterine extremity of the vagina, which are so large that, as John

Hunter remarked, they ajipear at first as if they were the os uteri '.

A review of the anatomy of the species of Erinaceus not only adds

valuable aid in attempting their systematic arrangement, but also,

when we compare it with that of Gymnura, leads to the conclusion

that they are but differentiated forms of some animal of which we

have very probably a close representative in G. rafflesii, which we

may expect will be hereafter proved to be a very ancient form,

perhaps one of the sole survivors of a once widely extended group

of predaceous Insectivora.

EXPLANATION OF THE WOODCUTS.
Fig. 1. Crown of first upper molar, right side, of Gymnura r^y^fs//, showing the

fifth central cusp, T\hich is eoiiueeted by a j\^-shaped ridge \vith the

bases of the two internal cusps.

2, 3. Stomach of Gymnura rajflcs/i and of Erinaceus eurojmiis (reduced).

4, 5. Posterior surfaces of livers of the same species (much reduced).

6, 7. Lungs of the same species, from below, half natiu-al size.

8, 9, Uteri and vagina; of the same species. The uterus of each is .shown

in section ; the vaginal walls are divided and retieeted. The
diflerent positions of the urethral aperture («(/•) in the two species

is noticeable, and the presence in G. rafficsii of a hood concealing

the OS uteri (o ii).

10, 11. Anterior halves of the skulls of Erinaceus etiropmis and E. blwnfordi

(enlarged).

Figures 1, 10, 1 1 are from enlarged drawings by Mr. Mintern, from specimens

in the collections of the British Museum and of Mr. W. T. Blanford, F.K.S.
;

figures 2-9 have been reduced by Mr. Smit from drawings by the author.

' As no specimen of a male Gymnura has yet been obtained for examination,

the male organs of Erinaceus are not referred to here ; they will be found fully

described in the work referred to on p. oSO, as well as all other parts which

ha\e been but cursorily touched upon or' are not described in this abstract.
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March 15, 1881.

Prof. Flower, LL.D., F.R.S., President, in the Chair.

The Secretary read the following report on the additions to the

Society's Menagerie during the month of February 1881 :

—

The total number of registered additions to the Society's Mena-
gerie during the mouth of February was 60, of which 1 was by
birth, 24 by presentation, 23 by purchase, 2 by exchange, and
10 were received on deposit. The total number of departures during

the same period, by death and removals, was 95.

The most noticeable additions during the month of February
were as follows :

—

1. A female Bactrian Camel {Camelus bactrianus), formerly

belonging to Ayoub Khan, which Col. O. H. St. John, F.Z.S., has
purchased from its capturers at Kandahar and presented to the

Society.

2. A male Wild Sheep, obtained from Afghanistan, and presented

to the Society by Capt. W. Cotton, F.Z.S. I had at first registered

this animal as Ovis cycloceros, not knowing where else to refer it,

although it obviously deviated somewhat in the more open and back-
ward curvature of the horns from the ordinary character of that

species. But Mr. Blanford has pointed out to me that it clearly

belongs to the Afghan form of this species, lately described and
figured by Mr. Hume as Ovis blanfordi^.

Mr. R. Bowdler Sharpe exhibited a specimen of the so-called

Sabine's Snipe (Scolopax sabinii. Vigors), which had been shot by
the Hon. W. W. Palmer, at Woolmer Pond, near Selbourne, Hants.

This form was now well understood to be a melanoid variety of the

Common Snipe {Gallinugo scolopacina).

Mr. A. G. More exhibited some eggs of the Red-necked Phala-

rope {Pkalaropus liyperboreus), believed to have been taken in Eng-
land, and an egg of the Tree-Pipit {Anthiis arboreus}, taken near

Dublin, this bird having been considered only doubtfully Irish.

Mr. More also exhibited a specimen of the Red-crested Pochard
{Fuligula rufind), obtained near Tralee, being the first instance on
record of the occurrence of this species in Ireland.

The following papers were read :

—

' J. A. S. B. xlvi. pt. 2, p. 327 (1877).

Proc. Zool. Soc— 188], No. XXVII. 27
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1 . Observations on the Characters of the Echiuoiclea.—IV.

The Echinometrida; their Affinities and Systematic

Position. By F. Jeffrey Bell, M.A., F.Z.S., Professor

of Comparative Anatomy in King's College, London.

[Received February 24, 1881.]

In continuation of the observations which I have already had
the honour of bringing before the Society, I enter on this oc-

casion into an account of some of the characteristics of what is,

perhaps, the most difficult group of all the Echinoidea. The remark-
able, though only apparent, asymmetry of the test of some of the
Echinometridae can only receive its rational explanation from the
results of developmental studies ; it is not, however, idle to prepare
for these by giving some definite information as to the parts and
proportions of the constituent tests.

The genus Ecliinometra, with the asymmetrical forms allied

thereto, Heterocentrotus and Colobocentrotus, have, by the almost
universal consent of naturalists, been closely associated one with
another ; and there is as yet no evidence which would justify us in

offering any real opposition to these views. On the other hand,
when we come to investigate the kind, and to weigh the amount and
value, of the characters which have led to the union just mentioned,
we find them to be shghter than this universal consent would have
inclined us to imagine.

It is not necessary to recapitulate the history of the group ; the
pubHcation of a Revision should save us from that, where we feel

enabled to follow it ; and I purpose, therefore, to begin with what
students of the Echiuoidea look upon as the starting-point of their

future labours.

In the latest ' Revision of the Echini,' the family " Echinome-
tradEe"'is accepted with very much the same kind of hmitations
as were suggested in 1855 by Dr. Gray', who grouped his sixth
family thus:—

Fam. 6. Echinometrad.e.

Ambulacral area only half as wide as the interanibulacral area ;

ambulacral pores in groups of four or more, forming an arclied series
round the ambulacral tubercles.

A. Body circular.

1. Strongyloceyitrotiis.

B. Body oblong.

2. Echinometra

.

3. Holo[i. e. Hetero]centrotus

.

4. Colobocentrotus.

' Wliere Gray or Agassiz are quoted the term Eckinometrida is spelt as they
spelt it

;
in other places a spelling which, as I humblv imaxrine, is more correct

is followed.
" '

" P. Z. S. 1855, p. 37.
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As subgenera of Strongylocentrotus, Prof. Alex. Agassiz includes

Sphcerechinus and Pseudoboletia, the former of which Dr. Gray
would appear to have included with Echinus in his fifth family,

while the latter is a genus of which no species was then known.
Echinostrephus had not, in 185.5, been distinguished from Echinus

or Psammechinus ; while Siomopneusies, under the title of Helioci-

daris, was also regarded by Gray as closely allied to Echinus. Of the

nine genera, or subgenera, found iu the family of the Echinometradse

of Agassiz, viz. (I) Colobocentrotus, (2) Heterocentrotvs, (3)
Echinometra, (4) Parasalenia, (5) Stomopneustes, {Q) Strongylo-

centrotus, (7) Sphcerechinus, (8) Pseudoholetia, (9) Echinostrephus,

the first three and the sixth alone fall into Gray's family, the fourth

and the eighth were unknown to science, while a different view was

taken as to the affinities of Stomopneustes, Sphcerechinus, and Echi-

nostrephus. They were regarded, in fine, as being more closely allied

to Echinus, because they have the " ambulacral area half as wide as

the interambulacral area, with two (or three) close series of double

pores, placed in threes ; buccal membrane naked ; body circular."

We may dismiss the first character, without even examination ; for,

while it is obviously artificial, it is the same for Gray's two groups

of Echinidae and Echinometradse. As to the second difference, the

arraugement of the pores, there can be little doubt that, judging

by it only, Stomopneustes has a much closer affinity to the Echino-

metridse than to the Echinidae. And we now come to what is really

the kernel of the whole matter. How far is Desor's division into

Oligopori and Polypori natural 1 and how far is it artificial 1

If we examine one of the least modified of the Echinidae, e. g.

Cidaris iribuloides, we find that the pores of the ambulacral zones

are arranged regularly and equally in pairs, are, in effect, set one
behind another in a straight line, and belong each to a single simple

plate. If we take a more modified form, such as a species of the

restricted genus Echinus, we find the pairs of pores have, for the

greater part of the test, come to be set in arcs of three ; and on close

examination it is seen that the plates connected with these pairs of

pores are not all of the same size, and that the primary plates fuse to

form a secondary plate'.

This is the typical arrangement among the Oligopori ; but it by
no means holds for all the plates ; those nearest the apical area

have, more or fewer, the pairs of pores in just as straight lines as

Cidaris tribuloides.

Taking, as an example of the Polypori, Echinometra subangu-

laris, we have some six pairs of pores arranged in a much more
elaborate arc, and the changes that come to be effected are so great

that what form really the distal pair of pores of one arc seem to be

the proximal pair of the succeeding arc.

' It seems to me that all the advantage lies in continuing to use the nomen-
clature of Johannes Miiller, and to speak of the first or simple plates as frimary,
and the fused plates as secondary ; for reasons wliich, no doubt, are excellent,

Prof. Alex. Agassiz has (pp. cit. pp. 642, 643) elected to reverse this nomencla-
ture, and to speak of the compound plate as the priuiarv one.

27*
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Turning now to the mode by which these pores come to be so

arranged in the adult, it will be well to recapitulate shortly the pre-

sent state of our knowledge concerning it. This knowledge has,

within the last decade, been very considerably advanced by the ela-

borate and beautiful researches of Prof. Lov^n^ I shall depart

from a strict following of his account only in using the term
" secondary plate " as a translation of his " plaque composee." As
has been already pointed out, these secondary plates, when developed,

are made up of three or more primary plates. Now, •' the primary

ambulacral plates of the Echinidee are either entire (that is to say, they

occupy the whole of the distance between the interradial area and

the median suture of the ambulacrum'-', or, in other words, extend

from the interradial area as far as the middle of the entire plates), or

they end by a more or less sharp point. The major primary plates

of the peristome forming the series la . . . V6, most often consist, in

very young individuals, of a first entire primary, of a median pri-

mary' half plate, and of a third entire primary plate." In an

appended table the learned author shows the arrangement of the

entire and half plates in the several secondary plates of the corona

of a small specimen of Toxopneustes (^Strongylocentrotus) drobachi-

ensis. The fourth or fifth of these has Iwo complete and three

half primaries, as is shown by the formula— 1, (2, 3, 4), 5.

Next we come to the mode of growth of these different primary

])lates. "Near the aboral edge of a complete composite plate there

is deposited the first primary plate of tlie new plate, then the second,

and soon. All the primary plates, and even the half-plates, are

primitively entire plates ; that is to say, they extendfrom the inter-

radial area as far as the median suture of the ambulacrum^. Later

on, and during the period in which the entire collection of primary

plates constituting the composite plate goes on enlarging, and even

before it is completed by the last primary plate, the intermediate

plates cease to grow ; and while retaining their position on the edge

of the ambulacrum, beside the interradial area, they shrink at their

extremities, which become separated from the median suture. They
consequently become cuneiform. Of these intermediate plates the

smallest is always that which is formed first ; those which are formed

later are always successively larger, whence it follows that the whole
group of intermediate primary plates takes the form of a triangle,

the apex of which, in the middle of the composite plate, only con-

sists of the projecting extremity of the latest of them. It clearly

results from all this, that these intermediate plates are in no way
of a more recent origin than the others, that they are neither

secondary nor intercalated, but that they are successively formed,

after the first entire plate, and before the last ;" and Johannes
Miiller taught just the same.

The formation of the secondary arcs is no less clearly explained,

and is shown to be primarily due to the compression from above

1 ' Etudes sur les Ecliinoidees,' especially pp. 21 et seq.

' As in Cidaris. ^ The italics are mine.
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downwards to which the test is subjected, and to the widening-out

of the composite plates during the process of growth.

I have dwelt at this length on the results of Prof. Loven's

labours, not merely for the purpose of directing again attention to

them ', but with the more especial aim of showing that it is only on

a misconception of the history that one can speak of secondary

plates as different from those first formed, or of such being added on

to the sides of a primary plate. But the origin of such a miscon-

ception is not far to seek ; it must surely be due to a study of the

arrangement of the pores of the adult, and be comparable to the

formulas of Milne-Edwards and Haime as applied to the structure

of the coral-septa ; while M. Loven's work will stand no less on an

equality with the elegant and instructive researches of Lacaze-

Duthiers".

Armed with this knowledge we come now to a consideration of

the value of the characters of the arcs of pores. It has been pro-

posed to distinguish the family of the Echinometridse from the

Echinidse proper on the ground that the former have always more

than three pairs of pores to each arc, " while in the Echinidse the

arcs are always composed only of three pairs." " This division,

although it appears a numerical one, is yet one of great physiological

importance, as the mode of growth of the poriferous zone in these

two families is totally unlike " ^.

I am inclined to think that the accomplished author is here using

the term physiological in some other sense than that to which its

etymology and the current usage of qualified persons justly entitles

it ; he is too experienced a zoologist to attempt to make the

functions of organs do the work of morphological and embryological

data. However, the mode of growth of the pores is as much matter

for morphologists as for physiologists ; and the only question which

really arises here is, as to the real character of this total unlikeness.

If such exists, it may or may not be of value. But, first of all, does

it exist ?

Prof. Loven says'* :—" Les chiffres par lesquels la disposition des

pores est designee chez cette espece, les 2, 3, 3, 4, etc. de la serie

I a . . V i, et les 2, 2, 3, 4, etc. de la serie I 6 . . V a, se retrouvent

non seulement dans les especes voisines, le Toxopneustes drevispinosus

(Risso) et le T. lividus (Lamk.), mais encore dans le Loxechiims

albus (MoL), VEchinus esculentus, L., le Lytechims variegatus

(Lamk.), le Tripneustes ventricosus (Lamk.), ]a. Boletia heteropora,

Desor, VAmblypneustes ovum (Lamk.), le Temnopleurus toreumaticus

(Leske), VEchinothrix turcarum, Peters, V Echinocidaris imnctulata

(Lamk.), en un mot chez tous les Echinides. Les Echinometra n'y

font pas exception."

So far, then, as the formation of the two separate families Echi-

nometridse and Echinidse is based on the difference in the mode of

1 A short account is to be found in Prof. Huxley's ' Anatomy of InvertebrateJ
Animals' (1877), p. 568.

^ Arcbiv de Zool. Exp. vol. i.

' Rev. of the Echini, p. 423. * T. c. p. -JG.
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growth of the pore-plates, the distinction between them altogether

breaks down ; whether that distinction be physiological or morpho-
logical is, then, an unnecessary question.

Coming next to the absolute distinctness of the groups as indi-

cated by the number of the pairs of pores, we are met, first of all,

by the considerations which surround the vexed questiou of the

value of any delimitation by the absolute use of definite numbers.

On the one hand, it is quite certain that a classification of the

Asteroidea which depends on the number of the rays would exhibit

a very incomplete account of the systematic relations of the members
of the class ; but, on the other hand, it is just as true that no better

name was ever applied to the winged Insecta than that of Hexapoda,
or to the higher Vertebrata than that of pentadactyle ; and it is just

as clear that the division of modern Ungulates into two groups, one

perissodactyle and the other artiodactyle, could only have beeu

suggested by a naturalist capable of seeing a great general truth

through a not always constant similarity in detail.

We now have to weigh these two opposing arguments in applying

to the Echinidse (of earlier writers and of Love'u) the mode of

classification suggested and worked out by Desor', by which we get

the two groups of the Oligopori and Polypori. The test to be ap-

plied shall be twofold. First, let us see how it works in the hands

of so skilful a naturalist as Prof. Alex. Agassiz. His division of the

Echiuometradae is defined (as we already know) as, inter alia,

always having more than three pairs of pores to each arc. But, as

a matter of fact, he includes under the Echinometradse the two

genera Parasalenia and Echi7\ostrep.(iu.s. Of the former he says

" this genus seems to be an Oligopore among the Echinometradse,

having but three pairs of pores in each arc." In speaking of

Eclnnostrephus the generic definition includes no reference to the

number of pairs of pores in an arc ; but in speaking of E. niolare,

the only species of the genus, he says " there are from three to four

pairs of pores iu each arc, the majority having but three pairs."

The other consideration arises from a study of the facts as ex-

hibited in the tests of various species. If in any of these some of

the arcs can be shown to possess only three pairs of pores, it seems

to me that such a fact alone would disqualify numerical relations

from forming the criteria of generic, or even higher, delimita-

tions.

Turning again to the guide we have already followed, we find this

sentence :
—" Le quatrieme arc, ici muni de quatre pores, n'en a que

trois chez quelques individus du Toxopneustes drobachiensis, c'est-a-

dire que la plaque composee 3 ne possede qu'une seule plaque

primaire mediane. II y a done quelque variabilite."^

So, again, Dr. Liitken finds in the rare Echinometra oblonga that,

towards either pole of the corona, there are but two or three pairs

of pores in each arc^.

' Synopsis ties Ecli. fuesilcs.
'' T. c. p. 25.

' Cf. tig. 10 ol the fii-st plate iu his 'Bidrag til Kmidskub om Echiuoderme,'

1864.
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And, dealing with the restricted genus Echinometra, I have

myself been able to make somewhat similar observations in the case

of E. oblonga, E. subangularis, and E. lucunter.

If we put into a tabular form the numbers of pairs of pores in an

arc, we find the average adult arrangement to present very considerable

variation, thus :

—

Echinometra lucunter has 5 or 4 pairs of pores.

E. oblonga „ 5 „ ,,

JE". viridis „ 5 „ ,,

E. subangularis ,, 6 or 5 „ ,,

E. macrostoma „ 8, 7, or even 3 pairs of pores.

E. vanbrunti „ 9, S, or 7 pairs of pores.

Having already insisted on the fact that only three pairs of pores

are to be detected in the youngest plates, or some of the plates, on

the test of certain so-called polyporous species, we will insist as

much as possible on the " polypority " of these forms by detailing

the arrangements which are found in the best-developed part of the

adult test'.

( 1
) Parasalenia gratiosa .... 3 pairs of pores.

(2) Echinostrephus molare . . 3 (or 4) „ „

(3) Echinometra lucunter .... 4 or 5 „ „

(4) E. oblonga 4 or 5 „ „

(5) E. subangularis 5 or 6 „ „

(6) Splicerechinus granularis .. 4, 5, or 6 ,, ,,

(7) E. macrostoma 7 or 8 „ ,,

(8) E. vanbrunti 7, 8, or 9 ,, „

(9) Strongylocentrotus bullatus 7 or 8 „ ,,

(10) S./runciscanus 9 „ „

(11) S. albus 10

(12) Colobocentrotus atratus 12 (ca.) „ „

(13) Heterocentrotus trigonarius 1.5 (ca.) „ ,,

We come, then, to the following results :

—

(1) There is a series of forms which exhibits a gradual increase

in the number of primary plates which go to form a secondary

plate ; but

(2) This series always retains indications of secondary plates in

which only one primary plate has ceased to grow with the rest.

When we come to take a general survey of the characters ex-

hibited by the pore-plates, we tind the primitive arrangement of the

Cidaris passing gradually into the complex secondary plates of

Heterocentrotus and Colobocentrotus, which would appear to be the

most highly differentiated of the Desmosticha.

' Bearing in mind the words of Prof. Gegenbaur (Uiiters. zur vergl. Anat.

d. Wirbelthiere (1864), i. p. 11(5), ''So wiclitig es ist fiir die Aufstelliing von

Unterschiedeu der einzelnen Lebeusfonnen und ihrer Einrichtiing, die ausge-

bildetcn fcriigeii Zustanile der Organisation zu Untcrscheidungsobjecten zu

nebnien;" and Flower, Introductory Lecture (1870), \>. 37-
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It may, at the present juncture, be convenient to recapitulate and
extend the results of recent investigations into the characters of the

regular Echinoidea.

A classification of the regular Echinoidea is not, as it seems to

me, quite so impossible a matter now as it was a few years ago ; the

discovery, by Mr. Charles Stewart \ of the internal gills of Cidaris,

and the extension and independent confirmation of that result by
Dr. Hubert Ludwig^, justifies us in accepting the division into

Branchiata and Abranchiata, proposed by the latter naturalist

^

Although Johannes Midler had distinctly denied the presence of

external gills in Cidaris*, Prof. Alex. Agassiz discovered gill-cuts

in the figures of that illustrious anatomist, but only, I fear, by
reflecting on the character of the artist, who represents five slits

in the median line of the interradial areas ; to this, however. Dr.

Ludwig has already directed attention.

Readers of the just-mentioned naturalist's essay will remember
that he proposes to separate the Echiuothuridae from the rest of

the branchiate regular Echinoidea on the ground of the difference

in the characters of the buccal plates.

Unfortunately the British-Museum collection contains no specimen

of Asthenosoma, although an American collection is in possession of

a specimen "which the Museum owes to the kindness of Prof.

Thomson, collected by the Porcupine Expedition ;" and I am
therefore unable to give any independent judgment as to the point

at issue between Sir \V. Thomson and the writer of the just-quoted

sentence on the one baud, and Dr. Ludwig on the other. To say

nothing of the fact that the Porcupine Expedition was fitted out at

the national expense, the present state of the question affords ample
evidence of the advantage of rare and typical specimens being

deposited in a central and national institution.

Conflicting as the statements are, those of Dr. Ludwig are so

explicit, and are made with so distinct a knowledge of the opinions

of his predecessors ^ that I think it is, for the present at any rate,

the view to which one ought to incline. The Echiuothuridae, then,

though Brancliicda, are distinguished from the rest by having more
than one pair of each series of ambulacral plates carried on to the

buccal membrane ; they may consequently be distinguished as a

2^ohjlepi(l as compared with a decaleind series.

This decalepid series includes the Diadematidoe, the Arbaciadse,

the Echinidae, and the Echinometridse, together with the Salenidse.

These last are at once to be separated off from the rest by the

characters of their apical area; they are palceoproctous forms, as

1 Trans. Linn. Soc. (2). i. p. 569.
^ Zeitschvil't fiir ms8. Zool. xxxiv. pp. 70-87.
3 Prof. Alex. Agassiz gives no information, in his preliminary diagnosis, as

to the gills of Aspidodkule)?ia.

4 Abh. Berl. Akad. 1853, p. 146.
* He speaks of " ein ganz fundanientaler und bis jetzt nicLt beacbteter

Gegensatz zu den Cidariden." The possession of buccal plates being a charac-
teristic of tlie Desmostieha, the differences which obtain with regard to them
are to be insisted on in the arrangement of the constituent families.
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distinguished from the neoproctous ; and they completely retain the

primitive disposition of the primary pore-plates.

In the neoproctous group some of the primary plates always lose

their primitive relations ; but iu the Arbaciadae and the Diadema-
tidse this does not always affect the plates above the ambitus, and the

poriferous zones are in both almost straight ; they are palceosticka,

as compared with the Echinidse and Echinometridse, which are

neosticha ; and while the Arbaciadaj present a Cidarid character in

the want of connexion between the auricles, the Diadematidse (as

represented by Biademd) present a curious ancestral character la

the possession of rudimentary internal gills (Ludwig).

Coming now to the Echinometridse and the Echinidse, we are at

once struck by the fact that it is impossible to find any points of

difference between them which are nearly so great, or of such
clear systematic value as (1) the presence or absence of external gills,

(2) the connexion of the auricles, (3) the presence of a subanal plate,

or (4) the number of the perforated buccal plates. Both families are,

in other words, branchiate, decalepid, neoproctous, neostichous.

These relations are exhibited in the following Table :

—

Table of the Groups of the Echinoidea regularia (seu

Desmosticha).

No external gills. Auricular arch not complete and not radial.

Ambulacral and interambulacral plates continued on to buccal mem-
brane

;
pores in straight rows, all the pore-plates primary and sub-

equal. Entobranchiata '. Fam. 1. Cidaridce.

External gills, auricles radial ; interambulacral plates not con-
tinued on to the buccal membrane. Ectobranchiata.

Series a (Palaeoproctous).

Large suranal plate persistent in apical area. Fam. 2. Salenidce.

Series /3 (Neoproctous).

Anal plates all secondary. «

Subseries i. (polylepid).

More than one pair of ambulacral plates carried on to the buccal

membrane from each area. Fam. 3. Echinothuridce.

Subseries ii. (decalepid).

Only five pairs of ambulacral plates on the buccal membrane.
A. Auricular arch not complete. Fam. 4. Arbaciadce.

B. Auricular arch complete ; rudimentary internal gill still re-

tained (Diadema). Fam. 5. Diadematidce.

C. Auricular arch complete ; no rudimentary gill.

Fam. 6. Echinid<B.

1 The term Entobrfincliiata appears to me to be preferable to Abraachiata
;

and I cousequeutly use Ectobranchiata in place of Branchiata (Ludwig).
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Turning our attention now to the Echinidse, we may define them
as Regular Echinoidea, with external gills and five pairs of ambu-
lacral plates on the buccal membrane, in which some sets of primary

plates always fuse to form a secondary ambulacral plate, in which

the auricular arch is complete, and the rudimentary internal gill

entirely lost.

If the above be, then, a good and fair definition of the Echinidse,

we come to a consideration of the points by which its constituent

genera may become grouped into distinct subfamilies.

The tables already given show that it is hopeless to expect to be

able to find any ground of distinction on the absolute number of pairs

of pores in an arc ; we cannot say that, at any one point, forms with

three pairs of pores end and those with four begin. The character, not

being a constant or absolute one, is ui»fitted for use as & family-c\x3i-

racter ; nor are there any points which we can propose as affording so

wide a distinction between Echinometra and Echinus. Personal ob-

servation can only confirm the general tendency of the researches of

Perrier, Stewart, and Mackintosh on the histological characters of

the group in question, and lead to acquiescence in the conclusion of

M. Perrier :
— " On le voit, les modifications qui caracterisent les

Echinometriens sont parfaitement nettes, mais ce ne sont que des

modifications dans le type des Echiniens. Le type ne change pas

comme lorsqu'on passe du Cidaris aux Diademes, et de ceux-ci aux

Echinocidaris ou aux Oursins proprement dits."

These considerations appear to me to be sufficient to justify us in

Yei&mm^Echinometra, Strongylocentrotus, Echinus, &nAToxopneustes

in one family, and to refuse to follow Dr. Gray or Prof. Agassiz

in forming a family Echinometradse as distinguished from the

Echinidse.

If we look yet a little further we shall find that the elaborateness

of the ambulacral plates, the strength of the spines, the size of the

buccal apparatus, appear to have culminated in Ileterocentrotus and

Colobocentrotus rather than in Tripneustes and Toxopneustes, which

in the latest Revision are, in the systematic list, placed furthest from

the Cidaridoe.

Whatever be the significance of the obliquity of the morphological

axis, there can be but little doubt that it is of very great importance
;

and a return to the definition of " body circular," and to the recog-

nition of the differences insisted on by Johannes Midler, seems to

be better than a vague union of forms, elevated into a family for

no better reason than one that has already (p. 413) been quoted and
discussed.

A scheme, therefore, of the following character will probably

throw into prominence the points of likeness and unlikeness in the

constituent members of the family Echinidse.

Group I. Body circular ^ . . . . Echinin^.
(a) Secondary plates formed of three

primary plates e. g. Echinus.

(ft) Secondary plate formed in adult
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of three or more than three primary

plates e- g- Strongylocentrotiis.

Group II. Morphological axis set ob-

liquely to long axis of the test .... Echinometrin^.

Group III. Morphological axis set at

right angles to long axis of the

test ' HETEROCENTRINiE.

On the present occasion the observations now to be recorded are

based on the classification of the ' Revision ;' the further details of

altered classification now proposed can only be worked out when

sufficient details as to the Triplechinidae have been presented to the

Society ; the Temnopleuridae have already '" been touched : but even

then Temnechinus and Trigonocidaris must have a place found

for them ;
perhaps that will, after all, turn out to be not among the

Echinidse at all.

I now proceed to the details of some of the genera of the so-called

family " Echinometradse."

Heterocentrotus.

If the student lets this paper follow in succession the third part

of these " Observations," he will, on examining the subjoined per-

centage values, be struck by the fact that there is not by any means

that marked diminution in the proportional values of the actinal and

abactinal systems to which attention could scarcely fail to have been

drawn in the study of the Temnopleuridee. The character of these

latter, though perhaps hardly so well marked, will be seen when the

species of the genus Echinometra come under inspection.

1 have not been able to detect any very striking differences in the

characters of the buccal apparatus of H. mammillatus and H. trigo-

narius. The most important is, probably, their difference in size ;

for while a test of H. mammillatus, with a height of 26 millim.,

gave as a measurement from the tip of the tooth to the top of the

epiphysis the almost paradoxical amount of 29 millim., two tests of

H. trigonarius, 21 and 2.5 millim. high respectively, gave for the

same distance 21 and 23 millim. in the two cases.

In both cases there are ascending and descending processes, which

are perhaps a little better developed in H. mammillatus, as is also the

hammer-headed widening of the free end of the radius, and its division

by a median notch.

* It is not yet time to forget the words of J. Miiller :
—

" Der Koi-per nur bei

querer Lage symmetriscb, welcher von der erstgenannten Gattung {Echino-

metra) bereita von Brandt erkannt, und diirch Corpus transversuni ausge-

druckt, von Agassiz aber uicbt benierkt worden, der diese Formen mit Echino-

metra fiir scbief aiigesehen hat " (Abb. Berl. Akad. Wiss. 1853, p. 128).

2 P. Z. S. 1880.
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Heterocentrotus mammillatus.

Greatest

diam.,

in millim.
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COLOBOCENTROTUS ATRATUS

\
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Longest
diam.
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ECHINOMETRA LUCUNTER (Lamk.).

Questions of identifications of species are in some cases inter-

minable ; and we seem here to have an example of one in which
there would be found much to say on both sides, were it worth the

while, and were questions of synonymy the end of zoological science.

I shall not, I imagine, be accused of any blind following of Prof.

Alex. Agassiz ; but I follow him in this case for what, I submit, is a

sufficient reason. The labels of Linnseus's specimen of E. lucunter

are lost ; Leske found it difficult to decide to what figure of Klein's

Linnaeus meant to refer : Lamarck's typical specimens are in exist-

ence. The reviser of the group having to settle what species he would
call E. lucunter, came to the conclusion that he would follow Lamarck.
Whether the present writer would have done the same, had he been
the reviser, need not be discussed ; it is certain that had Prof. Loven
or Dr. Liitkeu been the revisers, they would have adopted a different

course {cf. Agassiz, op. cit. p. 284). But a decision has been given

;

it is almost certain that no further light will ever be thrown on the

difficulty; the 'Revision of the Echini' is our present standard.

Let us, then, when we cannot oppose facts to facts, but only opinions

to opinions, follow the Reviser, and let the question (and all such

questions) drop.

Large forms of this species differ so much in appearance from
smaller specimens, that, where the series fails, one is at once almost

inclined to imagine that one has to do with a distinct species. One
specimen in the national collection (which has its longest axis 79
and its morphological axis 76 millim. long) is greatly bowed on its

actinal surface, and has the smaller tubercles exceedingly well deve-

loped ; there is a large number of very small anal plates ; here and
there five pairs of pores are found in an arc. But the most striking

variation, and one which, in our present state of information, we
should almost be justified in taking as a basis for the formation of a
distinct variety, represented by this form, lies in the characters of

the auricular arch : there is a considerable development in the

amount of calcareous matter there laid down ; the arch is conse-

quently very strong, the foramen very small, the top piece is well

developed, and the connecting ridge, instead of being low, is nearly

half the height of the whole arch.

The plates on the buccal membrane are very large ; and the ends

of the radii in the lantern of Aristotle are well developed.

On the other hand, the characters of the auricular arch are not

very constant in this species ; and the proportions of the parts of

the specimen in question are not at all unlike those of a specimen

76 millim. in diameter, the measurements of which are given in the
' Revision of the Echini

;

' so that better service is done by directing

attention to its peculiarities than by imposing a new name on this

already heavily weighted species.

Two specimens, purchased in 1844 from Mr. Gould, bear the

locality of " Abrolhos." I am unable to distinguish them from other

specimens of E. lucunter ; and I can hardly suggest that the locality

given in the Register is altogether wrong ; for one specimen, at any
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rate, of those purchased at that time from Mr. Gould is a represeu-

tative of E. subangularis '.

ECHINOMETRA LUCUNTER.

Longest
axis.
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ECHINOMETRA MACROSTOMA.

The single spineless test which, as it seems, should he referred to

this species, gives the following measurements :
—

Greatest-

length,

in millim.
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Stomopneustes VARIOLARIS.

425

Absol. diam.,

in millim.
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StRONGYLOCENTROTUS ARMIGER.

Absolute
diameter, in

millim.
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I give a sliort technical account of the test ia question, together

with the more important measurements.

Test somewhat depressed ; apical system large
;
genital pores large ;

two large oculars touch the periproct ; pairs of pores five in an arc

;

in one or two cases there are six ; the lowermost pair is separated from

and is internal to the rest, so that it forms a well-marked inner line.

On each series of the plates of the corona there is a row of large pri-

mary tubercles, which rapidly diminish in size from the amhitus to

the actinostome ; at the amhitus the interambulacral tubercles have

a smaller primary on either side ; the outermost of these rows

reaches to the actinostome, and extends also a short way up the side

of the test; the inner row extends higher up the side of the test,

but soon becomes lost on the actinal surface ; the ambulacral plates

are well provided with secondary and miliary tubercles on the ac-

tinal surface, but very slightly so on the abactinal. Actinostome

moderate, actinal cuts slight, auricles rather dehcate, foramen well

marked, connecting ridge slight. General colour of the test yellow-

ish green ; the tubercles white. Spines? Hah. ?

The following are the more important measurements.

Diameter. Height. Actinostoiue. Abactinal area. Anal area.

42 19 15-5 10 4

[45-2]' [37-8] [23-8] [9-5]

Strongylocentrotus drobachiensis.

Absolute
diameter, in

millim.
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and Feilden collected them at Franklin-Pierce Bay, Cape Napoleon,
and Hayes Point, during the Arctic Expedition of 1875-76 ; Capt.

Markham found specimens at 73" 10' lat., 53° long. ; the officers

of the 'Valorous' Expedition collected specimens off Greenland.
Other examples have lately been received from the United States

Fishery Commission, which collected them at Eastport, Maine.

Strongylocentrotus erythrogrammtjs.

Absolute
diameter, in

millim.
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Strongylocentrotus PURPURATUS.
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Absolute
diameter,

in millim.
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I am unable to give any information as to the oculars of S. mexi-

ca7ius or S. nucliis : no mention is made of this character iu the

diagnoses given in the ' Revision ;' nor are they there figured. Neither

species is represented in the British Museum.
With regard to the characters of the radius, the number of species

on which I have any thing to report is, unfortunately, still smaller ;

the buccal apparatus oi S. franciscanus, S. ffibbosus, and/S. depressus

being wanting from the British-Museum specimens.

S. tuberculatus would appear to be distinguished by the fact that

the radius is not notched terminally, while in albus, armiger, erxj-

throgrammus, intermedins, and purjmratus it is always so notched ;

S. bullatus rather has the free end of the radius deeply grooved than

notched.

Characters of ascending and descending Tooth-processes.

(a) Both present . . . . i. erythrogrammus.

{ft) Ascending process evanescent ii. armiger.

(y) Ascending process absent iii. albus.

iv. bullatus.

v. drobachiensis.

vi. interniedius.

vii. lividus.

viii. purpuratus.

ix. tuberculatus.

Sph^irechintjs.

The difficulties which are offered by the great development of the

tubercles and the special characters of the gill-cuts iu species of this

Fig. 2.

Eadius of S. granularis, seen from in front.

genus have always appeared to me to stand in the way of the view

taken by Prof. A. Agassiz, which regards this genus as a subgenus of

Strongylocentrotus. An examination of the buccal apparatus seems to

me to do more than justify this hesitation. The free end of the radius,

in place of being merely widened out at its end, presents a strong

and deep furcation, each leg of the fork measuring 6 millim., in a

radius of which the azgyos piece was 1 1 millim. loug, and the angle

so wide as to separate the free ends of the legs by 5 millim. It

has not been my fortune to meet with so aberrant an arrangement iu

any other regular Echiuid save Toxopneustes.
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Si'HiERECHlNUS GRANULARIS.
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Absolute
diameter,

in millim.
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geographical distribution of the species than it has had hitherto

;

for the two specimens are both reported to have come from the

island of Mauritius, whence the other species (P. indiana) has (as it

seems) been already obtained ; and the only locality for P. granulata

hitherto recorded is that of the Sandwich Islands. P. indiana has

been received from

(a) Masbate,

(6) Philippine Islands,

(c) Zamboanga (coll. Challenger),

(e?) Port Lincoln, Torres Straits.

I do not find myself able to agree with the view according to

which we should regard Pseudoboletia as standing in subgeneric

dependence to Strongylocentrotus. It seems to me that, as defined

by Prof. Troschel, it has the most distinct characters ; the constant

possession of four pairs of pores, the deep gill-fissures and large gills,

the constant abutting of two ocular plates on the anal region, the

very considerable size of the lantern of Aristotle, are certainly

enough characters which can hardly be subordinated to the form in

which variability in the number of pores is found even in individual

specimens, in which the gill-cuts are always slight, in which no

ocular plate, or only one, may touch the anal area, and in which the

buccal apparatus does not attain to any specially large size.

But I need hardly attack this " man of straw ;" for although Prof.

Alex. Agassiz does technically regard it as a subgenus, yet he (p. 455)

speaks of it as a genus, and regards it as intermediate between the

Echinometradse and ^he Echinidae.

The size of the buccal apparatus is very remarkable : in two speci-

mens of P. indiana, which had the test respectively 32 and 25

millim. high, the height of the lantern of Aristotle was 26 and 22

millim. respectively. If similar results should be obtained with

P. granulata, it will be necessary to introduce the character into

the diagnosis of the genus, and to examine into the extent of its

aflSnity to Heterocentrotus.

Pseudoboletia granulata.

Absolute
diameter,

in millim.
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special point which characterizes this new species will perhaps bring

into prominence the whole question of the real affinities of these

forms: it is the well-marked character of the gili-cuts of the acti-

nostome, which, in the only species of the genus known hitherto, are

so very feebly developed.

The specimen on which the following description is based was

presented by the Rev. S. J. Whitmee, and is stated to have come from

the Samoa Islands. It is in the dry condition. The test, from

above, is obscurely pentagonal in form, and not at all high ; the

spines are delicate, yellowish or greenish yellow in ground-colour,

and banded or tipped with red ; they are richly developed over the

whole surface of the test, with the exception of the middle portion

of the interambulacral areas. In correspondence with this there is,

of course, a portion of the interambulacral plates devoid of primary-

tubercles ; but this is only seen above the ambitus ; this bare band

is much narrower than in M. glolulus. At the ambitus there are

four large j^rimary tubercles in a row on either side of the middle

line ; the space on either side of these is occupied by smaller

tubercles, which are not quite so regularly arranged ; as we pass

nearer the actinostome, first these latter tubercles and then the

outer primary tubercles disappear ; those that remain retain or even

exceed the size of those at the ambitus.

In the ambulacra! arese a row of four tubercles on either side

can likewise be made out at the ambitus. In having the same

number of primary tubercles in the interambulacral as in the ambu-
lacral area this species differs from M. glohulus, which, however, it

resembles in having the largest and most conspicuous of the inter-

ambulacral tubercles nearest to the poriferous zone. There is but a

very feebly developed, bare, intraambulacral space ; but the sutural

pores between the plates are more conspicuous in the ambulacral

than in the interambulacral arese.

The gill-cuts are well marked and wide. The auricular foramen

is large, much larger than in M. glohulus, and quite as large as, if

not larger than, that of Amhlyjmeustes pallidus. The connecting

ridge is low, and, at its middle point, is produced into a short,

pointed, upwardly-directed process ; the actinostome is moderately

large.

The abactinal area is by no means small ; all the oculars remain

shut out from the edge of the anal area ; and in no essential point

does it differ in character from that of M. globulus ; there is a rich

supply of tubercles ; and the peripheral anal plates are large and

tuberculated. The poriferous zone is not so wide as in M. globulus
;

but the pairs of por^s are still arranged in two vertical rows, and

the number of those in the outer seems to be about double those in

the inner row.

The foramen of the pyramid is perhaps a little larger than in

M. globulus ; as in it, the radius is not bifid at its free end ; but its

spatulate character is very much more developed.

The general ground-colour of the test is greyish brown ; the

tubercles are yellowish or whitisii.
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University Museum, the sternum presented/ow/- notches along its pos-

terior margin, a very unusual condition in Passerine birds. This again

drew my attention to the genus ; and being fortunately the possessor

of a specimen in spirit of Conopophaga lineata from Pernambuco,

1 have been enabled to confirm Mr. Salvin's discovery, as well as

to make some other notes on the structure of this genus. As re-

gards the sternum, it will be seen, from the drawing I now exhibit

of that of Conopophaga lineata, to possess, as already stated, four

Sternum of Conopophaija lineata, of the natural size ; viewed, slightly

obliquely, from the side.

notches, two on each side, on its posterior margin. Both are quite

distinct ; but the outer one is considerably the larger of the two,

running up to near the base of the " costal process." The outer

xiphoid process diverges considerably, so that there is a wide

space between its termination and that of the internal one. This

latter is terminally expanded and closely approximated, internally, to

the body of the sternum, with only a very narrow cleft separating the

ossified parts there. In other respects the sternum and its appendages

are characteristically Passerine, there being a large bifurcated manu-

brium sterni, and a long, forwardly directed, costal process. The clavi-

cles are well developed, with a large hypocleidium and strongly expanded

scapular ends. The carina sterni is well developed. The only other

Passerine birds in which the sternum is four-notched are, so far as

is yet known, sundry species of Pteroptochidse (Pteroptochus albi-

collis, the species of Hylactes, and Scytalopus indigoticus). In

Pteroptochus albicoUis the two notches of each side are more nearly

equal in size, and the internal xiphoid process is separated by a

considerable interval from the body of the bone.

As regards the skull, Conopophaga is typically Passerine, not being

in the slightest degree schizorhinal, as already stated by Garrod (J. c).

The vomer is broad and bifurcated. The maxillo-palatine processes

are fairly long, spongy at the base, and recurved and dilated slightly

apically, and do not articulate with the vomer, as is the case (e. g.)

m Thatnnophilus^ . The " transpalatine " processes are well deve-

loped. In the macerated skull the external nares are divided into

an anterior and a posterior opening, by the ossification of the alinasal

cartilages. The same is the case in the species of Thamnophilus and

in many other Passeres. I do not, however, attach much systematic

importance to this character, as it occurs in Cymbirhynchus, and not

> Cf. Parker, Trans. Zool. See. ix. p. 313, pi. Ivii. fig. 9.
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ill Calyptomena, and va. Hadrostomus, Tityra (just), and Lipaugus,

but in none other of the Pipro-Cotingidae. The only Tyrannine bird

in which I have observed it is Arundinicola leucocephala.

From the character of its skull nothing very definite can be

predicated of Conopophaga, except that it clearly has no relation to

Furnariine forms. In its visceral anatomy, myology, pterylosis, and

other characters I have detected no deviation from the ordinary

Passerine structure. The typical arrangement of the tensor patagii

brevis tendon is somewhat concealed, as in Pteroptoehus and Hy-
lactes (cf. Garrod, P. Z. S. 1876, p. .510), by the muscular fibres

at the origin of the extensor metacarpi muscle. There is no trace

of a vinculum in the deep flexor tendons of the foot. The artery of

the leg is the sciatic. In the tarsi the anterior scutes, about six in

number, extend round to the posterior margin exteriorly, leaving

the internal plantar space covered by a smooth skin, with no signs

of scutes or scutellse. In its possession of an " exaspidean "
' tarsus,

Conopophaga differs from all other forms of Tracheophonse, and
resembles Oxyrhynclius, the Tyrannidse, and Pipridse alone of Pas-

serine birds.

The Tracheoplwne syrinx of Conopophaga aurita has been briefly

described and figured by Miiller" ; and from that species C. Hneata

does not essentially differ. I find, however, that in this latter species

the commencement of the tracheal syrinx is less abrupt than is

depicted by Miiller, the few preceding tracheal rings, particularly

posteriorly, becoming gradually less and less deep as they approach

the membranous part. The last tracheal ring is deeper and stronger

than its predecessors, and is incomplete in the middle line behind.

The first bronchial semiring is considerably stronger than the second

one, and bears the processus vocalis, which extends upwards for

about two rings. The last tracheal and first two bronchial semirings

are less closely connected together than in Miiller's figure. The
tracheal syrinx forms a somewhat dilated tympanum. As regards

the muscles, my observations agree with Miiller's as to there being

no intrinsic muscles, as the lateral tracheal muscle stops at the com-

mencement of the membranous part of the trachea, from which

place also the sterno-tracheales diverge.

This syrinx of Conopophaga does not exactly agree with that of

any other Tracheophone group. In that it possesses processus

vocales it resembles that of the Furnariidse and Dendrocolaptidse

described by Miiller {Pteroptoehus, Hylactes, Formicarius, and

Grallaria), and differs from Thamnophilus and Hypocnemis. In

the absence of any intrinsic muscle it resembles Grallaria and Hy-
lactes, as described by Garrod, as well as Chamceza, Pteroptoehus,

and Formicarius. In Furnarius, Dendrocolaptes, &c. this muscle is

always present, and double. But in both Grallaria, Hylactes, and

the others the sterno-tracheales muscles arise from the end of the

vocal process. In Conopophaga, on the other hand, they leave the

trachea before reaching that process.

' As defined by Sundevall, I. c. p. 57.

2 L. c. p. 39, pi. vi. fig. 12. Garrod's ed. p. 32.
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The peculiarity, therefore, of its sternum, when taken with its

tarsal scutellatiou and peculiar syrinx, seems to demand that, as has

already been proposed by Garrod, the genus Conopophaga^ should
form a primary division of the Tracheophone Passeres, which may
be defined as follows :^

ConopophagidcB.—-Tracheophoniue Passeres, with a holorhinal

skull and four-notched sternum, an exaspidean tarsus, and a syrinx

with no intrinsic muscles, and with the sterno-tracheales not attached

to \\\Q processus vocales.

As regards the possession of a four-notched sternum by these

birds and the Pteroptochidse, I am not inclined to consider it in any
way a primitive character, but rather as an instance of a simple

modification having been independently acquired in different groups

of birds (many parallel cases might be given). The Tracheophoniue
syrinx must, without doubt, be regarded as a modification of some
Haploophonine form - ; and in all these last birds, as in the still

less specialized Eurylsemidje, the sternum has the typical form with

but two notches. On the other hand, the similarity of form of the

sternum in the Pteroptochidte and Conopophagidse may very pro-

bably indicate that these groups may both have sprung from some
common stock which had already developed a peculiar sternum.

4. Note on the Generic Name Hypherpes.

By Alfred Newton^ M.A., F.R.S., &c.

[Keceived March 15, 1881.]

My attention having been called by a note in the ' Zoological

Record ' (xvi. Aves, p. 28) to the prior use in entomology, by the

Baron Chaudoir (Bull. Mosc. 1838, p. 8), of the generic name
Hypherpes, conferred by me some years ago (P. Z. S. 1863, p. 85)

on a bird discovered in Madagascar by my brother, I beg leave to

substitute for the latter the name Hypositta^, and hope that this

curious form will henceforth be known as Hypositta corallirostris.

1 Corythopis has not yet been anatomically examined ; by Sundevall it is

placed near Formicarius. It is therefore nearly certain to be Tracheophonine,

and is probably really closely allied to Conopophaga.
= Garrod, P. Z. S. 1876, p. 517.
^ Th. i/TTo, sub; aiTTTj, Sitta.
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5. Descriptions of new Genera and Species of Phytophagous

Coleoptera. By Martin Jacoby.

[Eeceiyed March 5, 1881.]

Genus Lamprosph^rus, Baly.

1. Lamprosph.erus gigas, sp. nov.

Rotundate-ovate, convex. Metallic green ; base of antennae and
the tarsi fulvous ; thorax irregularly and rather finely, elytra more
strongly, siihstriate-punctate.

Length 3 lines.

Hab. Peru.

Head distinctly and rather closely punctured, with a central

longitudinal groove ; clypeus wedge-shaped, distinctly separated

from the face, impunctate ; labrum and jaws black. Antennae two
thirds the length of the body, the three basal joints fulvous, the rest

black. Thorax transversely convex, its sides much narrowed towards
the base, posterior margin oblique at each side, the median lobe but
little produced ; surface closely and irregularly covered with larger

and smaller punctures. Elytra very convex, with a shght transverse

depression below the shoulders, the latter rather prominent ; surface

strongly and rather regularly punctate-striate, less strongly towards
the apex. Underside and legs metallic green, tarsi fulvous.

In my collection.

The large size of this species will distinguish it from the others

described, L. tarsatus, Baly, being most nearly allied to it ; from
that species, however, the metallic green upperside and the strong
punctuation of the elytra separate it.

2. Lamprosph^rus subcostatus, sp. nov.

Rotundate-ovate, convex. Black ; base of antennae and the legs

and tarsi fulvous ; above dark blue, shining ; thorax finely and
closely, elytra deeply punctate-striate, the interstices laterally costate.

Length 2 lines.

Hnb. Bogota.

Head rugose-punctate ; labrum fulvous. Antennae subfiliform
;

the last five joints slightly dilated, piceous ; first five joints fulvous.

Thorax three times as broad as long, sides evenly rounded, finely

margined with metalhc green, surface closely hut rather finely punc-
tured. Scutellum ovate, smooth. Elytra as wide as the thorax,

narrowed and rather pointed towards the apex ; surface deeply and
regularly punctate-striate, with three or four distinct costae near the
lateral margin. Underside black ; legs entirely fulvous.

Collection Jacoby.

Genus Ph^dra, Chapuis.

3. Phaedra buckleyi, sp. nov.

Broadly ovate, subrotundate, convex. Below black ; antennae.
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legs, and abdomen fulvous ; above dark violaceous, shining, thorax

greenish blue, closely punctured ; elytra finely subpunctate-striate.

Length 2| lines.

Hah. Ecuador.

Head dark blue, opaque, rather deeply depressed between the

eyes ; this depression, as well as the clypeus, rugose ; rest of the sur-

face remotely but distinctly punctured. Labrum, palpi, and the

antennae fulvous ; last seven joints of the latter distinctly thickened,

and extending to half the length of the body. Thorax three times as

broad as long, very convex, of a greenish leaden colour, the sides

finely margined with metallic green ; surface with a few obsolete

depressions near the base, very closeh' and rather finely punctured.

Scutellum broader than long, its apex broadly rounded, extremely

finely punctured. Elytra very dark violaceous blue, not wider than

the thorax, the shoulders rather prominent, more finely punctured

than the thorax, the punctures placed in rather regular rows, and
distinct to the apex. Underside black, abdomen fulvous.

In my collection.

Genus Aulexis, Baly.

4. Aulexis elongatxjs, sp. nov.

Elongate ; fulvous, subnitidous, covered with long whitish hairs

;

antennae, their three basal joints excepted, and the tibiae and tarsi

black ; thorax deeply transversely- depressed, three-dentate.

Length 2| lines.

Hab. Java.

Head rather closely punctured, more deeply at the lower part,

anterior margin of epistome with two teeth. Antennae extending not

much further than the commencement of the elytra, the third and
fourth joints equal, the rest gradually, widened, three lower joints

fulvous, the rest black. Thorax finely punctured, with a deep obHque
transverse depression across the disk, the sides armed with three

acute teeth, the third being rather obsolete. Scutellum elongate,

subquadrate. Elytra convex, more than three times as long as the

thorax, punctured in the same way, and covered with long silky

whitish hairs. Underside fulvous, tibiae and tarsi black.

Collection Jacoby.

From the three other species described by Mr. Baly the present

one is distinguished by its coloration in connexion with its size.

In Dr. Chapuis's remarks on this genus, I find the eyes men-
tioned as being separated by a narrow space only ; this is a mistake,

as, on the contrary, they are very widely apart.

Genus Noda, Chapuis.

5. Noda unicostata, sp. nov.

Oblong-ovate, moderately convex. Below greenish blue ; above
metallic aureous, five baspl joints of antennae fulvous ; thorax and
elytra finely punctured, the latter with a lateral costa posteriorly.

Var. Entirely metallic green above.
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Length 2-21 lines.

Hab. Maue, Amazons.
Front of the head swollen, minutely punctured, with a faint lon-

gitudinal central groove ; clypeus separated from the face by au
obsolete triangular groove, its surface finely rugose-punctate. La-
brum metallic green. Antennae extending to the base of the thorax,
their five apical joints transverse, distinctly broader than long, black,
basal joints more or less fulvous. Thorax transversely convex,
much widened at the base, from there to the apex narrowed and
much reflexed anteriorly, surface very minutely punctured. Scutel-
lum semicircular, broader than long. Elytra scarcely more than twice
as long as the thorax, very convex, a little more strongly punctured
than the thorax, the punctuation arranged in regular rows, each
elytron with a distinctly raised costa near the lateral margin from
the middle to the apex. Legs robust, dark metallic blue.
A variety is of a larger size, and of a metallic green colour above,

but does not differ in other respects.

Collection Jacoby,

Genus Colasposoma, Castela.

6. COLASPOSOMA GIBBICOLLE, Sp. HOV.

Oblong, convex. Dark blue ; head strigose laterally, aureous

;

thorax convex, closely and deeply punctured, dark blue; elytra
aureous, the suture broadly, extreme lateral margin narrowly, dark
blue.

Length 4-4| lines.

Hab. Zanzibar.

Head closely punctured, shallowly depressed in the middle, the
sides obhquely strigose. Antennae of half the length of the body,
black ; the first joint globular, second short, third joint longer than
the fourth, last five joints widened. Thorax about twice as broad
as long, very convex, the sides much rounded, anterior angles dis-
tinct, posterior margin nearly straight at the sides, rounded at the
middle, surface densely and deeply punctured. Scutellum distinctly

punctate. Elytra nearly three times as long as the thorax, mo-
derately convex, rounded towards the apex ; surface very closely

transversely rugose at the sides, punctate-rugose near the suture,

extreme apex finely pubescent. Underside and legs dark blue, pu-
bescent.

Of this handsome species I possess six specimens, which do not
differ except in size ; besides the well-marked pattern of the elytra,

the convexity of the thorax and its rounded lateral margin will

easily distinguish this species from others.

7. CoLASPOSOMA APICALE, Sp. UOV.

Oblong, ovate, convex, ^neous below, closely pubescent ; labrura
and antennae fulvous, above metallic green ; thorax finely, elytra more
strongly punctured, the extreme lateral margin and the apex
aureous.

Proc. Zool. Soc— 1881, No. XXIX. 29
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Length 3 lines.

Hab. Transvaal.

Head closely covered with rather deep oblong punctures, anterior

margin of the epistome deeply concave emarginate ; labrum fulvous.

Antennse scarcely extending to one third the length of the body,

obscure fulvous, the fifth to the apical joints closely pubescent.

Thorax transversely convex, its sides rounded and subangulate at

the middle, surface punctured like the head, the interstices ex-

tremely finely granulate, metallic green, anterior angles more or less

distinctly aureous. Scutellum of the same colour or metaUic green,

broader than long, finely granulate, with some deep punctures.

Elytra elongate, narrowed and acute at the apex, longitudinally

depressed in front of the humeral callus, surface deeply and closely

punctured, the interstices, especially near the sides, coarsely trans-

versely rugose, the extreme apex and the margins aureous ; inflexed

limb of the elytra of the same colour. Legs aeneous, with a violet

reflection.

Two specimens are contained in my collection.

8. COLASPOSOMA TARSALE, Sp. UOV.

Elongate, subparallel. Metallic green below ; above opaque green,

basal joints of antennae and the legs fulvous ; tarsi black ; thorax

and elytra densely punctured, the latter transversely rugose through-

out.

Length 3 lines.

Hab. Africa.

Head strigose at the extreme vertex, densely and deeply punc- .

tured at its lower part ; clypeus separated from the front by a semi-

distinct transverse smooth ridge, its lower part finely rugose punctate.

Labrum fulvous. Mandibulse metallic green at the base. Palpi

fulvous, their apex piceous. Antennae of half the length of the

body, first three joints fulvous, the rest piceous. Thorax transverse,

convex, its sides rou^.Jed, surface covered throughout with deep

punctures, green, opaque. Scutellum impunctate, broader than

long. Elytra elongate, not depressed below the base, slightly

narrowed and rounded towards the apex, their surface covered

throughout with transverse wrinkles, the interstices punctate. Under-

side green, shining ; legs fulvous ; tarsi black ; anterior legs

elongated.

One specimen in my collection.

The opaque colour of its upper parts, together with the black

tarsi and fulvous legs, will separate the present species from others,

especially from C. instabile, Har., and C.femorale, Lefev.

9. COLASPOSOMA LONGIPES, Sp. nOV.

Oblong. Cupreous below ; head aureous, remotely punctured ;

antennae, labrum, and legs fulvous, the anterior ones elongate;

thorax finely, elytra strongly substriate-punctate, metallic green.

Length 3 lines.

Hab. Transvaal.
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Head very distantly, clypeus closely punctured, aureous ; mau-
dibulsB robust and rather long. Antennae of half the length of the
body, fulvous, the joints elongate, but slightly thickened. Thorax
convex, rather long, about twice as broad as long, the sides very
rounded, surface finely and rather closely punctured, metallic green,
vpith a faint cupreous tint near the posterior angles. Scutellum as
broad as long. Elytra elongate, convex, slightly narrovred at the apex,
the base distinctly swollen ; surface much more strongly punctured
than the thorax, the punctures arranged in almost regular rows,
interstices at the sides slightly transversely wrinkled. Anterior
legs very elongate.

One specimen, contained in my collection.

The elongate anterior legs, very remote and fine punctuation of
the head, and the nearly regular rows of punctures of the elytra

will make this species recognizable amongst its allies ; it is distin-

guished from G. thoracicum, Lefev., by the rufous tarsi, and the basal
elevation of its elytra.

10. COLASPOSOMA MELANCHOLICUM, Sp. nOV.

Oblong-ovate. Dark seneous ; antennae black ; above closely

punctate, rugose, covered with whitish pubescence, each elytron with
four or five longitudinal obsolete costae.

Length 3 lines.

Hab. Transvaal.

Head closely rugose-punctate, with a smooth central line. An-
tennae black, extending to one third the length of the body, third
and following joints of nearly equal length. Thorax narrowly
transverse, nearly three times as broad as long, convex, and its

sides deflexed ; surface very closely rugose and punctate, and
covered with thin white pubescence. Scutellum not covered with
hairs, punctured. Elytra convex, rounded posteriorly, rugose and
punctured like the thorax, and pubescent like *he latter, each elytron
with four or five longitudinal costae from the base to the apex, at

which place they closely approach each other. Underside and legs

of the same colour, and pubescent like the upper surface.

One specimen is contained in my collection.

There seem to be several species closely allied to the present one— C. vestitum, Thoms., C. pubescens, Lefev., and C. subcostatum,
Gerst. From the first it is distinguished by the transverse thorax
and by the colour of its antennae and legs, from the second by the
elytral costae and greater size, while the pubescence separates it from
the third species.

11. COLASPOSOMA VARIABILE, sp. nOV.

Oblong. iEneous below ; above metallic green ; head with two,

thorax and elytra with four longitudinal dark purplish bands.

Var. Entirely greenish or brownish £eneous.

Length 4-41 lines.

Hab. Zanzibar.

Head deeply and closely punctured, dark purplish, a central lon-

29*
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gitudinal short band and the clypeus metallic green. Antennse like

those of the preceding species. Thorax narrowly transverse, sides

nearly straight at the base, thence to the apex slightly rounded
;

surface very closely punctate near the sides, more remotely at the

disk, metalhc green, this colour divided by four longitudinal bands,

of which the two middle ones are the broadest, but do not qnite

touch the apex, the bands placed at nearly equal distance from each

other, another shorter purplish spot is placed on each side at the

extreme lateral margin. Scutellum depressed at its base, deeply

punctured. Elytra of exactly the sam.e shape and sculpture as in

C. gibbicolle, metallic green, each elytron with a subsutural broad

dark purplish band, and another lateral one, both uniting, at their

apex. Underside and legs aeneous, finely pubescent, anterior femora

with a very short tooth.

A variety does not differ except in its uniform colour of green

or brownish aeneous but in certain lights traces of the darker bands

are also here visible.

12. COLASPOSOMA ANTENNALE, Sp. nOV.

Broadly ovate, convex. Metallic green or aeneous ; antennae and

legs fulvous, the former long, filiform ; thorax and elytra deeply

punctured, interstices of latter transversely rugose throughout.

Length 3-3| lines.

Hab. South Africa.

Head longitudinally strigose at the vertex, closely punctured at

the middle ; clypeus divided from the front by a distinct transverse

angulate groove, closely punctured near the lower margin. Labrum
narrow, fulvous. Antennae as long as half the body in the male,

slender, all the joints elongate, the terminal ones not thickened,

fulvous, apex of apical joints piceous. Thorax transverse, convex,

rather broad, sides much rounded, angles acute, the anterior ones

thickened and produced into a point ; surface closely and deeply

punctate at the sides, less so at the disk, the middle of which is

partly smooth and impunctate. Scutellum rugose punctate, not

broader than long. Elytra oblong, convex, slightly narrowed to-

wards the apex, surface very closely and deeply punctate and trans-

versely rugose. Abdomen finely rugose, very finely pubescent.

Specimens which I refer to the female insect have the antennae a

little shorter and the thorax less transverse.

In my collection.

To be distinguished from C. senegalense. Cast., by its denser

punctuation of the thorax and elytra, more elongate shape, and the

different antennae ; from G. chloris, Lefev., by the close transverse

rugosities which cover nearly the entire elytra, while C./emorale,

Lefev., has differently coloured legs and antennae.

13. CoLASPOSOMA ORNATICOI.LE, Sp. nOV.

Oblong, convex. Black ; legs, breast, and head purplish blue

;

thorax aureous, densely punctured ; elytra purplish, the suture

metallic green.
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Length 3 lines.

Hcib. Cochin China.

Head purpHsh, deeply but moderately closely punctured. Labruni

fulvous. Antennae half the length of the body, dark fulvous, the

apical joints black, basal joint purplish above. Thorax transversely

convex, three times as broad as long, sides very deflexed and

rounded, narrowed anteriorly, with a narrow metallic green margin
;

surface very deeply and closely punctured, aureous. Scutellum of

the same colour, punctured. Elytra oblong, transversely depressed

below the base with a longitudinal row of round tubercles from

below the shoulder to two thirds of their length ; rest of the disk

punctured like the thorax, slightly transversely wrinkled at the

sides, purplish ; a sutural stripe, widened towards the apex, aud the

extreme" lateral margin metallic green. Legs and breast greenish

blue ; tarsi and the abdomen black.

In my collection.

The shorter antennae, colour of the head, and other characters

will easily distinguish this species from C. igneicolle, Baly.

14. COLASPOSOMA ORNATUM, Sp. UOV.

Oblong-ovate, convex. Black ; above aureous, rather finely punc-

tured ; anterior margin of the thorax, the base and sutural margin

of the elytra, and a narrow angulate longitudinal stripe on the disk

of each elytron metallic blue.

Far. Head and thorax dark blue.

Length 3 lines.

Hub. India.

Head deeply but not closely punctured, strigose at the sides ;

epistome rugose, punctate at the base, with an obtuse tubercle at

the middle ; upper part of the head aureous, space in front of the

antennae aud sides of the epistome metallic blue ; labrum, antennae,

and palpi black. Thorax three times as broad as long, its sides

rounded, and the anterior angles produced into an acute point ; sur-

face moderately deeply punctured throughout, the punctuation

scarcely finer at the disk than at the sides, anterior margin narrowly

metalhc blue. Scutellum nearly as broad as long, metaUic green.

Elytra scarcely depressed below the base, convex, rather more finely

punctured than the thorax, except below the shoulder, where the

punctuation is strong and the interstices are slightly wrinkled ; the

colour is the same as that of the thorax, extreme base and the mar-

gins metallic blue ; at the middle of the disk a narrow longitudinal

band of the same colour extends from below the base to two thirds

the length of the elytra, and sends off a short transverse band ante-

riorly at right angles towards the suture, without, however, touching

the latter. Legs and underside black, sides of the breast metallic

green.

Of this species I possess four specimens, which, except the variety

mentioned above, agree in coloration, but not in sculpturing, some

being much more strongly punctured than others, which difference

might be sexual ; they may, however, possibly belong to another



446 MR. M. JACOBY ON NEW [Mar. 15,

species, as the habitat of the type alone is known to me, the other

three being without locality.

15. COLASPOSOMA ROBUSTUM, Sp. nOV.

Subquadrate-oblong, robust. Metallic green or blue ; above me-
tallic green, rather finely punctured, suture and a transverse short

band below the base of the elytra purplish.

Var. Above entirely metallic green.

Length 4-5 lines.

Hab. India, Neilgherries.

Head rather finely and remotely punctured, the front swollen,

with a deep impression between the eyes ; upper part of the epistome

longitudinally rugose. Labrum and palpi black. Antennae of half

the length of the body, the six lower joints dark blue, the rest black,

opaque. Thorax transversely convex, its sides rounded ; surface not

closely, but distinctly punctured, the punctures not stronger than

those of the head. Scutellum broad, subquadrate. Elytra wider

at the base than the thorax, subquadrate, convex, transversely im-

pressed below the basilar space, where the punctuation is deep and

strong, and more or less deeply transversely rugose ; rest of the sur-

face punctured like the thorax, but more finely towards the apex.

Underside and legs metallic green or blue.

Six specimens are contained in my collection.

The large size and rather fine punctuation distinguish the present

species from the others, especially from C. pretiosum, Baly, from

which it is moreover separated by the uniform colour of the tarsi

and legs and the want of the tooth of the anterior femora.

Colasposoma sellalum, Baly (1878) = C barbatum, Harold (1879).

Colasposoma instabile, Harold ()877)=C. varians, Baly (1878).

Genus Eubrachys, Dej.

16. Eubrachys apicalis, sp. nov.

Oblong, subdepressed. Metallic green, sides of the thorax and part

of the head black ; above rugose, posterior part of the elytra

striate-punctate, black ; legs cupreous, femora acutely dentate.

Length 2J lines.

Hab. Cameroons.

Head elongate, closely rugose punctate, the vertex strigose, black-

ish, lower part cupreous, anterior margin of the epistome distinctly

concave, apex of jaws black. Antennae gradually widened towards

the apex, black, basal joint cupreous. Thorax cylindrical, scarcely

wider at the middle, metallic green at the disk, sides black, surface

closely punctate and transversely rugose. Scutellum subpeutagonal,

metallic green. Elytra much wider at the base than the thorax,

narrowed towards the apex, anterior portion metallic green, closely

covered with distinct granulations, apical portion deeply puuctate-

striate, black, somewhat shining, extreme apex finely pubescent.

Underside closely pubescent, legs elongate, rugose-punctate, cu-

preous, all the femora with an acute long tooth. Apical margin of

the anterior epistome concave.
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Two specimens are contained in my collection.

Mr. Baly has lately separated the genus Pseudocolaspis into two
sections, founded upop the convexity or concavity of the anterior

margin of the episternum, retaining for the latter section Dejean's

name of Eubrachys. The present species belongs to this group
according to this arrangement.

AuRANius, nov. gen.

Oblong-ovate, moderately convex ; face perpendicular ; eyes

slightly emarginate ; antennae half the length of the body, the last

five joints dilated ; maxillary palpi subfiliforni, apical joint elongate,

its apex subacute; thorax subcylindrical, very convex, its sides

dentate at the middle; elytra much wider than the thorax, narrowed
posteriorly, longitudinally rugose, the interstices transversely

wrinkled and deeply punctate ; legs short, robust, tibiae widened at

the apex and compressed, claws appendiculate
; prosternum longer

than broad, narrowed at the middle, its base truncate ; anterior tho-

racic episternum convex.

Type Auranius rohustus.

On account of the anterior convex episternum, the present genus'

must be placed amongst the second division of the Eumolpidse.
While it agrees in general form of the body with the genus Corynodes,

the dentate lateral margin and great convexity of the thorax will

easily distinguish it from that and any other genus of the second
group of this family.

17. Auranius robustus.

Bronze-coloured, submetallic, pubescent below ; labrum, palpi, and
antennae fulvous, joint 7 and the apical ones piceous ; thorax coarsely

longitudinally rugous, its sides tridentate ; elytra oblong, irregularly

longitudinally and transversely rugose.

Length 4-4 1 lines.

Hab. Brazil.

Head elongate, closely rugose and strigate, space in front of the

eyes with two transverse smooth raised elevations, anterior border of

the clypeus truncate ; mandibulae robust. Labrum and palpi fulvous,

apical joints of the latter piceous. Antennae about as long as half

the body, the third joint more than twice as long as the second, the

seventh to the apical joints distinctly widened, fulvous, joint 7 and
10 and 11 piceous. Thorax subcyHndrical, the anterior half very

convex and raised, the elevation divided at the top by a narrow
longitudinal groove from base to apex, lateral margin distinctly

tridentate, the anterior angles subtuberculiform ; surface closely and
coarsely longitudinally rugose and deeply punctured. Scutellum broader
than long, convex, smooth. Elytra much wider at the base than
the thorax, gradually narrowed towards the apex, moderately convex,

each elytron with about 6 rows of interrupted highly raised smooth
costae, connected {)artly by other transverse rugosities, the inter-

stices deeply punctured. Legs very robust, tibiae greatly widened
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anteriorly, first anterior tarsal joint greatly dilated and subquadrate

(male?), claws appendieulate.

Two specimens of this interesting insect were kindly given to me
by Dr. Baden of Altona.

Genus Colaspoides, Casteln.

18. Colaspoides amazona, sp. nov.

Oblong, convex. Underside, the legs, and antennse fulvous; above

bright metallic green, finely punctured.

Length 3 lines.

Hab. Maue, Amazons.
Front of the head swollen, with a fine longitudinal central groove,

distinctly but remotely punctate, epistome broader than long, dis-

tinctly separated from the face by a deep groove, rugose punctate.

Labrum fulvous ; apical joint of the palpi and the jaws black. An-
tennas extending to one third the length of the body, entirely fulvous.

Thorax about three times as broad as long, narrowed in front, the

sides much deflexed anteriorly, surface irregularly and remotely

covered with larger and finer punctures, which disappear entirely

near the anterior margin. Scutellum subtriangular, impunctate.

Elytra nearly four times as long as the thorax, narrowed near the

apex, convex, rather regularly but finely punctate-striate, the punc-

tures not stronger than those of the thorax. Entire underside and
legs fulvous.

The colour of the underside will distinguish this species from any

other described South-American form.

Galerucid^.

Neocharis, n. gen.

Elongate, parallel ; head elongate, longer than broad, perpen-

dicular
; palpi elongate, subapical joint thickened at the apex

;

antennse filiform, joint 3 dilated, swollen ; thorax slightly broader

than long, surface with two round impressions ; scutellum trigonate,

convex ; elytra broader than the thorax, impressed below the base,

confusedly punctate ; legs slender, tibiae unarmed, claws appen-
dieulate ; prosternum invisible ; anterior coxal cavities closed.

Type Neocharis fulvicollis.

The above characters show that this genus must be placed

amongst Chapuis' 26th group, the Platyxanthidse, which contains

at present four genera. The present one is distinguished by having

the third joint of the antennse greatly dilated, probably only in

the male sex, this dilatation being transferred in the genus Doridea
and Platyxantha to the apical joints.

19. Neocharis fulvicollis, sp. nov.

Elongate, parallel. Black below ; head, antennse, and thorax
fulvous ; elytra finely punctate and obsoletely costate, bluish black

;

extreme base, anterior lateral and sutural margins, and two round
apical spots, fulvous.
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Length 3 lines.

Hab. Java.

Var. Elytra bluish black ; a transverse band before the middle,
deeply 3-dentate at its anterior margin, flavous.

Head elongate, scarcely narrowed towards the apex ; space between
the eyes obsoletely, transversely, and longitudinally grooved ; eyes

rounded, entire ; vertex and entire face impunctate, shining fulvous
;

anterior margin of epistome emarginate. Antennae as long as the

body, fulvous, first joint club-shaped, second joint very short, moni-
liforni, third elongate, subquadrate, greatly dilated and deeply
foveolate at its outer surface, fourth to the eleventh gradually
lengthened, cylindrical and elongate, apex with a short but distinct

twelfth joint. Thorax nearly square-shaped, sides widened towards
the middle, but constricted near the base, surface with two small
round fovese behind the middle, finely punctured, fulvous. Scutellum
black. Elytra distinctly transversely depressed below the base, more
deeply punctured than the thorax, with indistinct traces of longi-

tudinal costse, metallic bluish black ; the extreme base, anterior
lateral and sutural margins, and a large round apical spot of each
elytron fulvous. Below black, anterior half of the elytral epipleurse
fulvous ; femora and part of the tarsi flavous, first joint as long as

the two following united.

The variety does not differ in any way except that of colour.

Genus Chthoneis, Baly.

20. Chthoneis marginicoi.lis, sp. nov.

Elongate, shghtly widened behind. Black, sides of the thorax and
the femora testaceous ; elytra dark violaceous, extreme lateral

margins anteriorly flavous.

Var, Elytra entirely unicolorous.

Length 4 lines.

Hab. Peru.

Head impunctate, deeply transversely grooved, space immediately
above the antennae with two distinct callosities ; clypeus wedge-
shaped, its anterior margin straight. Antennae incomplete, joints

second and third very small ; the following joints elongate, dilated and
compressed, the fourth joint the longest. Thorax nearly three times
as broad as long, posterior margin rounded and produced in the
middle, lateral margin much widened at the middle, distinctly mar-
giuate, anterior angles slightly thickened, rounded and oblique; surface
very minutely punctured, 3-foveolate (one at each side and one near
the middle of the base), black, the sides broadly flavous. Scutellum
large, black, impunctate. Elytra rather convex, closely and distinctly

punctured, dark violaceous, extreme lateral margin from the base to
behind the middle flavous. Underside and legs black, femora
flavous ; claws rather largely appendiculate.

Two specimens are contained in my collection.

Although this species is more robust and of larger size than the
others belonging to this genus, the general characters agree well
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with the type. The dilated middle joints of the antennae, unarmed

tibige, and open anterior coxal cavities, together with the length of the

posterior tarsal joint, are the characteristic marks of the present

genus.

April 5, 1881.

Prof. W. H. Flower, LL.D., F.R.S., President, in the Chair.

The Secretary read the following report on the additions to the

Society's Menagerie during the month of March 1881 :
—

The total number of registered additions to the Society's Mena-

gerie during the month of March was 71, of which 29 were by

presentation, 6 by birth, 19 by purchase, 12 were received on

deposit, and 5 by exchange. The total number of departures

during the same period, by death and removals, was 99.

The most remarkable additions during the month of March were

as follows :

—

1. A young male Gooral Antelope {Nemorhcedus goral) from the

Himalayas, purchased 16th of March, being the first example of this

fine species that we have received.

2. Three Birds of Paradise belonging to the following species :

—

the Twelve-wired Bird of Paradise {Seleucides alba) ; the Red Bird

of Paradise {Paradisea rubra) ; and the Green Manucode (Manu-

codia chalybea), deposited the 19th March by Mr. William Jamrach,

and to become the property of the Society if they shall be alive and

in good condition one month after their arrival.

These birds are not at present in fine plumage, but appear to be

healthy and are doing well. They are all of species new to the

collection.

The Secretary stated that, the two smaller IndianElephants deposited

in the Gardens by the Prince ofWales on May 17th, 1876, being about

to be sent to the Zoological Garden at Berlin, he had caused them to

be weighed and measured, in order to obtain a record of their growth

during the past two years. The same had been done with the two

larger Indian Elephants ; and the following were the results, which

might be compared with the weight and measurements taken in

May 1879, and given P. Z. S. 1879, p. 385.

Circumference of the

Jung Pershad (<?)••

Sulfa Culli ( 2 ) .

Rustum ( c? ) 6

Omar ( d ) 7

Height at
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It appeared therefore that in two years these four animals had

increased as follows :
—
Height Circumference

at shoulder. of front foot. Weight,
ft. in. in. cwt. qr. lb.

JungPershad 10 4 14 1

SuffaCulli 8 1 8 1 12

Rustum 4 3 20 2

Omar 10 4 8 16

The Secretary also read an extract of a letter from the Maharajah
of Bulrampur, dated 23rd October, 1880, addressed to Sir Joseph

Fayrer, K.C.S.I., which showed the exact age of Suffa Culli. It

stated that she was born in the Maharajah's kheddah after her

mother's capture, on the 23rd of April, 1871.

Jung Pershad had been given to the Prince of Wales in the Terai of

Nepaul by Sir Jung Bahawdur in Feb. 1 876, at which time he was
believed to be about six years old.

Mr. Sclater laid on the table five birdskins which had been acci-

dentally misplaced among other collections of the ' Challenger Ex-
pedition,' and consequently had not been included in his reports on
this subject.

These skins, which had been obtained by the Rev. G. Brown,
C.M.Z.S., from the island of Rotumeh, and presented to the Natu-
ralists of the ' Challenger,' belonged to the following species :

—

1. Pinarolestes vitiensis (Hartl.) ; Sharpe, Cat. B. iii. p. 299 ; or

a subspecies of this form.

2. Lalage pacijiea (Grm.) ; Sharpe, Cat. B. iv. p. 97.

3. Myzomela chermesina, G. R. Gray; Forbes, P. Z, S. 1878,
p. 351, et 1879, p. 273. Two examples of this fine species.

4. Strepsilas interpi-es, Linn.

Mr. Sclater observed that three species were thus to be added to

the list of known birds of Rotumeh as given by Mr. Forbes, P. Z. S.

1878, p. 351.

Mr. Sclater also laid upon the table two birds which had been
obtained in New Britain by Mr. Kleinschmidt, the collector of the

Museum Godeffroy in New Britain, and had been forwarded to Mr.
Sclater for determination by Mr. Schmeltz, of the Museum Godeffroy.

Mr. Sclater considered both these birds to be referable to unde-
scribed species, and proposed to characterize them as follows ;

—

1. Trichoglossus rubrigularis, sp. nov.

Trichoglossus rufigularis, Kleinschm. in litt.

Supra viridis, alls intiis nigris extus dorso concoloribus, subtus
dilutior, et jircecipue in gutture et in lateribus flavicantior ; guld
summd coccineo-rubrd ; capitis lateribus Icctc gramineo-viridibus ;
ularum pagind inferiore schistaveo-nigrd, remigum pogoniis inter-
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nis ad hasmflavo transvitiatis ; subalaribusflavicanti-viridibus ;

Cauda subtus schistaceo-nigrd, rectricum apicibus latisflavis, et

harum quatnor utrinque extimarum pogoniis internis ad basin

sanguineo-rubris ; rostro fiavo, pedibus pallide carneis, ungui-

bus nigris. Long, tota 6-/, alee 3*4, caud<B valde graduate

rectr. ext. 1"5, med. 3'2.

Hab. Nova Britannia (Kleinschmidt)

.

Obs. This beautiful little Parrakeet is quite new to me, but seems to

belong to the section including Tr. pahnarum and its allies (Fiusch,

Papag. ii. p. 869.) The description is taken from a female ; but Mr.

Kleinlchmidt says the sexes are nearly alike in plumage. He ob-

tained his specimens in December last near Balura in the Blanche-

bay district of New Britain. " Iris yellowish red, bill yellowish red

with darker point, feet red ; native name Airara." I have slightly

altered Mr. Kleinschmidt' s MS. name for this bird, as the chin-spot

is not brown {rufus), but nearly crimson (coccineo-ruber).

2. Ortygocichla rubiginosa, sp. et gen. nov.

Ortygocichla *, gen. nov. ex fam. Timeliidarum.

Dasyornithi forsan affine, sed rostro compresso elongato, vibrissis

rictus nullis, aut saltern vix conspicuis et frontis plumis exstan-

iibus diversum ; uropygium valde plumosum ; alte modica rotun-

datce, rem. quarto et sequentibus ad nonum inter se fere cequali-

bus ; pedes validiusculi, digitis amplis ; caudd rectricibus xii,

valde graduatis.

Ortygocichla rubiginosa, sp. nov. (Plate XXXIX.)

Supra terreno-fusca, alls et caudd extiis riifescentibus ; fronts,

superciliis, capitis lateribus et corpore medio subtusferrugineo-
riibris ; hypochondriis dorso concoloribus ; rostro nigra, pedibus

corylinis. Long, tota 7'5, alee 3'3, caudce rectr. med. 3"5, ext.

2-0, rostr. a rictu 0-9, tarsi 1-2.

Hab, Nova Britannia (Kleinschmidt).

Obs. This is apparently a new form of Timeliine bird, and quite

unknown to me. Mr. Kleinschmidt obtained it in November last

near Bakalai, in the Blanche-bay district of New Britain, and gives

notes, of which the following are a translation :

—

" Lives on the ground, and runs with head projecting forwards

like a Quail. When in captivity it retired at night into a bundle

of grass placed in the corner of its cage on the ground to sleep.

Here, suddenly expanding its long dorsal feathers, sinking its rounded

wings, and drawing in its head, it looked like a loose round bundle of

brown grass-stalks. Food grasshoppers. Iris bright grey, with a

lio-ht-brown tinge ; bill dark horn-colour above, almost black, beneath

brighter ; legs, feet, and claws dark horn-colour. Native name Talbe-

rara. Breeds in November and December, and said to lay in a

hollow in the ground without any nest."

An egg sent with the bird (see Plate XXXIX.) is very densely and

' opTvi, cotumix, et (ct'x^'Jj turdus.
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minutely freckled all over with rich purplish red, the speckles passing

into a zone at the larger eiid, and measures about 09 by 0"6 inch.

Mr. H. E. Dresser, F.Z.S., exhibited a specimen of Saxicola cle-

serti (male in autumn dress), which had been shot at Gartmore Dam
near Alloa, in Clackmannanshire, and was in the collection of Mr. John
J. Dalgleish of Edinburgh ; also an adult male Picus pubescens, said

to have been shot in an orchard near Elban (Seine-Inferieure), France,

by M. Noury. This specimen had been sent by M. Noury to Mr.
E. Hargitt as Picus minor, and was only on subsequent examination

found to belong really to Picus pubescens (a purely American form),

and not to P. minor.

Mr. W. A. Forbes read some notes on the external form and on
the anatomy of the Californian Sea-lion (Ofaria gillespii.)

This paper will be published in the Society's * Transactions.'

The following papers were read :

—

1. Notes on the Habits of the Manatee.

By William Henry Flower, LL.D., F.E.S., P.Z.S.

[Eeceived March 1, 1881.]

It is strange that so important a point in the natural history of

those peculiarly interesting mammals the Sirenia as whether they have
the power and are in the habit of voluntarily quitting the element in

which they habitually reside, should still be a question of doubt.
Some years ago, after investigating all the somewhat scanty

positive evidence that I could find upon the subject, I came to the
conclusion, notwithstanding the statements of nearly all zoological

writers^ to the contrary, that, though they may occasionally be found
stranded by the tide or waves, there is no direct evidence of their

voluntarily leaving the water to bask or feed upon the shore.

Dr. Murie, who has paid great attention to this group, says,

speaking of the Dugong, "the stories of their being found ashore
browsing on land-herbage are not supported by fact ; indeed the
inadequate strength of their fore limbs, the absence of hind extremities,

and their unwieldy bodies prevent them from travelling on land " ^.

Though not expressly mentioned in the work quoted, he tells me that

the observation equally applies to the Manatee.

1 Among whom may be mentioned Cuvier (Regne Animal), Desmarest (Mam-
malogie), Owen (Anatomy of Vertebrates), Giebel (Saugethiere), J. E. Gray
(Cat. Seals and Whales), and Van Beneden (Ost6ographie des Oetac(5s). On
the other hand, Dampier, one of the best observers of the habits of the American
Manatee, at the time the animal was abundant, expressly says, "They never
come ashore, nor into shallower water than where they can swim" ('Voyage
round the World,' vol. i. 6th edition, 1717, p. 34).

2 Cassell's Nat. Hist. vol. ii. p. 270.
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While speaking upon this subject to the late Mr. R. B. Dobree, who
had travelled much in the West Indies, he assured me that it was
there a well-known fact, of which he had been frequently informed
by eye-witnesses, that Manatees are in the habit of coming out of

the water to feed. As he was then on the point of setting out on a

journey along the west coast of Africa, among various subjects con-
nected with zoology which he proposed to investigate, this was
suggested ; and it was his intention to collect as much information as

possible, either from personal observation or derived from trustworthy

sources, in the hope of setting the question at rest. Unhappily an
untimely death, brought on by exposure in an open boat while

engaged in exploring the shores and river-mouths in that treacherous

climate, put an end to these researches and to many others which
his friends hoped his zeal for natural history and keen powers of

observation would in future enable him to make. In his journal

(for the perusal of which I am indebted to our mutual friend Lord
Walsingham) the following remarks were found relating to this

subject

(He is describing a trip to the Scarcies, Sierra Leone, under the

date of Oct. 26th, 1879):—
" As we went down from Kikonkeh to the sea 1 was shown a place

in which the Manatee particularly rejoices, and I saw one of the

native contrivances for his capture. He goes on land at night ' to

eat grass ' or the young shoots of the mangrove, of which I believe

he is fond ; and often he is caught in kraals or traps on the eel-basket

principle of a gradually narrowing entrance. When the creature is

safely enclosed, the owner of the trap goes in at it with a cutlass and
spear, and manages to dispatch him in spite of the spirited resistance

which, according to the accounts here, he offers. I was informed
that when two or three Manatees are enclosed, the owner of the trap

usually lets go all but one, considering him quite enough to cope
with. The Manatee is also often killed by a heavy and pointed beam
of wood suspended on a kind of gallows placed at the end of a lead

or avenue of cane fence made for him. A cord of liana or jungle-

vine is passed across the path of the Manatee, and communicates
with the beam, which is freed by his passage over the cord, and
comes down upon his skull or spine, generally killing him immedi-
ately. About Bonny and Old Calabar there is a kind of freemasonry

called Egboe. Before becoming a member of this sect, it is necessary

that the candidate should present the society with a Manatee caught

by hand. It must not be shot or netted, but must be caught by
hand, and not necessarily caught by the candidate himself. The
capture is eifected at midnight, when the Manatee is surrounded, on
dry laud, after he has come up to feed on the grass in the corn-fields.

He often inflicts severe wounds on his assailants, who, I am told, by
splitting his tail two or three times, can prevent him from getting

away. The natives protect their corn-fields usually by hanging up
lamps or scarecrows. Manatee "beef" is excellent, and they say

that it is hke " pig beef;" but I have eaten it in the West Indies

and thought it more like our English beef. There is a great deal of



1881.] PROF. W. H. FLOWER ON THE MANATEE. 455

flesh upon a large Manatee, and he is a very heavy beast, his bones
being enormously thick and strong."

This letter was also found among his papers, evidently in answer
to inquiries he had made :

—

" S.S. Gaboon, 15th Oct. 1879.
" R. B. Dobree, Esq.

" Dear Sir,—
" With reference to the conversation we had respecting the

Amanaty, I have much pleasure in giving you the following infor-

mation, facts well known by all European traders and missionaries

stationed in Old Calabar.
" The Amanaty is well known as going ashore at quiet places after

sunset, about 30 miles up the river, and feeding on grass which
grows freely amongst Indian corn. To prevent him doing so much
harm to the corn, natives have fires burning during the night, the
latter acting in this case as scarecrows at home.

" I may also add that freemen and all chiefs of Old Calabar have
a secret feeling similar to freemasonry at home ; and at any time a

chief wishes to become a member he must either buy or catch an
Amanaty as a gift to the members of the native society ; and it is well

known that the natives watch the Amanaty going ashore, and when
he is a good way into the cornfields they will stake him with bamboos
and so, in many cases, catch him.

" I remain. Yours very truly,

" H. Hartye,
"Agent for Messrs. Thomas Harrison, Liverpool."

These statements are very precise as to the power of free terres-

trial locomotion in the animal, and so opposed to the conclusions to

which I referred at the beginning of this note that I felt that they
ought not to be withheld from publication. I must, however, still

confess that a doubt arises in my mind whether there may not have
been some confusion (perhaps arising from imperfect comprehension
of language) in the minds of the native informants (for the habits and
appearance of the two animals were, of course, perfectly well known
to Mr. Dobree) between the Hippopotamus and the Manatee, more
especially as the second mode of trapping the Manatee with the beam
of wood and cord described by Mr. Dobree is exactly the same as

that used in many parts of Africa for killing the first-named animal.

Thus Livingstone tells us that " both banks of the river Zambesi near
the Mboma village are dotted with Hippopotamus-traps over every
track which these animals have made in going up out of the water
to graze."..." The trap consists of a beam five or six feet long,

armed with a spear-head or hard wooden spike covered with poison,

and suspended to a forked pole by a cord which, coming down to the
path, is held by a catch, to be set free when the beast treads on it."

The valuable observations lately published by Dr. Murie' and Dr.
Chapman^ upon the actions and habits of living Manatees in con-

' Trans. Zool. Sec. vol. xi. p. 19.

* Proc. Acad. Nat. Sciences of Philadelphia, 1875, p. 452.
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finement having thrown little if any light upon this question, I

wished to avail myself of the chance recently afforded of closely

observing the movements of a pair of these animals in the Brighton
Aquarium, and have on several occasions endeavoured to ascertain

how far their behaviour in captivity would corroborate the above-

quoted statements. My opportunities for doing so have, however,

not been so frequent as those of Miss Crane, a constant and very

observant visitor at the x\quarium ; and she has therefore, at my
request, drawn up the following notes, which contain much of interest

in relation to the subject particularly in question, and also concerning

the movements and habitual position of the animals in the water.

These, as I have frequently noticed myself, differed greatly from
those so carefully observed by Dr. Murie, especially in the circum-

stance that the Brighton animals never rested upon the dorsal

surface of the tail, but always upon the ventral surface or extremity

of that organ, if they allowed it to touch the bottom at all. It

must, however, be remarked that the confined space in which the

animals were kept in both cases and the different depth of the water

rendered the observations less satisfactory than they might be. A
large tank with a gradually shelving bottom rising from deep water

at one end to dry land at the other would afford a better means of

solving these problems.

2. Notes on the Habits of the Manatees {Manatus australis)

in Captivity in the Brighton Aquarium. By Agnes

Crane. Communicated by Professor Flovfek, Pres.Z.S.

Two young Manatees {Manatus americanus, male and female)

from the island of Trinidad arrived in Liverpool in September 1879,

were purchased for the Brighton Aquarium, and have since been on

view in that Institution. A young female had been obtained a few

months previously from the same island ; but this specimen, after

living for some weeks in apparent health and feeding well, died

suddenly from acute intestinal inflammation. As these interesting

aquatic mammals have not yet become common in aquaria, obser-

vations on the habits of the Brighton specimens may be worth

recording for comparison with those already noted.

The young male, a fine animal in robust condition, measured in

November 18/9 four feet ten inches from snout to tail, with a

maximum girth of four feet. The female was four feet eight inches

in length, of a lighter slate-colour than her companion, ofmore slender

build and proportions. Both are marked with white on the under-

side of their bodies. The pair occupied a tank twelve feet six inches

in length by eight feet six inches in breadth, with an almost flat

bottom. Temperature of water about 70° Fahr ; depth two feet six

inches in the daytime, reduced six inches at night. The water is

run ofi" daily, a fresh supply being admitted at the requisite heat

from a neighbouring tank filled with warmed fresh water. Although



1881.] MISS A. CRANE ON THE MANATEE. 457

the area of these quarters appears somewhat limited when compared
with the bulk of the animals, the Manatees seem perfectly comfort-

able and, being of a sluggish disposition, rarely explore the whole of

their small domain. Nor do they, so far as I have observed, avail

themselves of the shallowness of the water and, by supporting their

bodies on the tail-fin, keep their heads above the surface and avoid

the constant repetition of the upward movement in order to

breathe the necessary air. They habitually rest side by side at the

bottom of the tank, with the caudal fin stretched out quite straight,

and the tips of the fore fins just touching the ground (see sketch).

Sketch of the Manatee in the Brighton Aquarium.

Thence they rise gently, often with the least perceptible movement
of the tail and flapping motion of the paddles, raising the upper part

of the body until the head reaches the surface, when the air is

admitted through the nostril flap valves, which are closely shut after

the operation, and the original and usual position is gently resumed.
They seem generally to be compelled to rise to the surface for aerial

respiration every two or three minutes ; but the interval between
respiration varies much at different times. In one quarter of an hour,

during which one was carefully timed, it rose nine times, at very

irregular intervals. I have been informed that they occasionally

remain under water for a much longer period; but have never

observed them to exceed six minutes, although I have timed them
before and after feeding, and at all hours of the day. The respi-

ratory movement appears to be repeated almost mechanically and
without effort.

When the water is run off in the early morning, the animals are

left stranded on the floor ; and the strength latent in the caudal

fin becomes apparent, as it is struck violently on the dry floor of

their tank when they are aj)proached or disturbed. But the Manatees
rarely make any serious attemjit at progression, merely rolling lazily

over from side to side. Indeed the small fore paddles seem ludi-

crously inadequate for the support of the unwieldy body in the act

of terrestrial locomotion, although the animals move with easy

grace in their native element. The fore fins are then often

employed, when swimming slowly, the tips being applied to the

Proc. Zool. Soc— 1881, No. XXX. 30
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ground, as represented in the accompanying sketch (p. 457) from the

pencil of my friend Mr. Thomas Davidson, F.R.S. They are moved
backwards and forwards either singly or both at the same time. The
extreme flexibility of these limbs, which resemble a human hand
cased in a iingerless glove, is very remarkable. They are turned

simultaneously or separately in their sockets in every direction,

applied to their bodies and frequently to their mouths. The food is

often gathered between their palmar surfaces and held up to their

highly mobile lips. The animals are intelligent, recognize the voice

and person of their keeper, W. Wells, and (while resenting the

intrusion of a stranger in their tank) allow him to approach and brush

them down daily to cleanse the upper surface of their bodies, and
apparently enjoy the operation. Their movements in the water are

very sluggish, as a rule ; but signs of excitement and unusual efforts

in the male were noticed under the following circumstances.

As he devoured his food far more rapidly than the female, and thus

obtained an undue share, it was thought advisable to separate them
at feeding-time. For this purpose a wooden partition fitting into

a groove in the floor and fastened by upright supports was oc-

casionally let down into the tank, projecting a few inches above

the surface of the water. The female took no notice of this altera-

tion, but invariably waited before commencing to feed until her mate
was supplied on his side with a portion. The necessity for the

separation soon became apparent ; for the male cleared up every scrap

of food long before the female, a more dainty and delicate feeder,

had finished. He then became very restive, swimmilig actively

around his straitened quarters, pressed his nose against the parti-

lion, rolled over on his back and exerted considerable force in his

obstinate and repeated attempts to remove the obnoxious obstacle.

Failing in his endeavours to push it on one side, he next tried to get

over it, lifted his liead above the water, feeling the edge of the par-

tition with his fore paddles and raising them until they were almost

level with the projecting edge. These efforts were repeated at in-

tervals. The eyes were bright ; and the whole bearing of the animal

changed from a sluggish quiescence to intelligent activity. On one

occasion, his keeper informed me, he actually succeeded in getting

his fins over the edge, but was unable to make further progress.

The Manatees seem to repose naturally at the bottom, differing in

this respect from the Porpoise, which, on ceasing to propel itself

by active locomotion, inevitably floats to the surface of the water,

the posture assumed during sleep. The positions adopted by
the pair of Manatees under notice differ materially from those

which were assumed by the female previously exhibited in Brighton,

and by the much larger specimen, also a female, from the island

of Trinidad, formerly on view at the Westminster Aquarium '

;

for both of these animals habitually poised themselves at an
angle in a vertically inclined posture, with the body supported

by the incurved tail-fin, the dorsal or upper surface of which

' See Dr. Murie, " Further Observations on the Manatee," Trans. Zool. Soc.

vol. xi. p. 19.
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was invariably turned under and applied to the floor. With the

present pair a horizontal (and not incurved) position is habitual, and
the body when resting on the ground is supported by the under

surface of the caudal fin. In connection, however, with this dif-

ference of attitude, it may be noted that the previous specimena

had both received some injury to one of the fore paddles, which
may possibly have affected the balancing-power of the body, as

well as the facility for upward respiratory movements, and thus have

remotely influenced the posture adopted by them. During hfe

the right fore paddle of the first Brighton female hung motion-

less to its side. After death it was apparent that the spine had
received injury, that one of the arm-bones (the humerus) was
shattered, and that reparative processes had commenced. This

was a very youthful individual ; for the bones were mere cartilage,

and no vestiges of the transverse processes of the caudal vertebrae,

so characteristic of the adult skeleton, were developed. This animal

in life measured 3 feet 8| inches ; and the whole skeleton weighed

only three pounds and a half. It is probable, therefore, that the

incurved posture may be only adopted by injured and enfeebled

animals, as facilitating aerial respiration. Neither of the pair

under notice assumed it in health, the female making but a faint

approach to it a few days before her death, after seven months'
life in captivity. Then, and then only, her body became somewhat
contracted, and the enfeebled creature supported herself on the edge

of her tail-fin, and remained with her head always close to the

surface of the water.

Lettuces and endives formed the favourite food of the pair, six

dozen, weighing thirty pounds, being their average daily allowance.

Tlie male would devour at a pinch leaves of the cabbage, turnip, and
carrot. Both relished those of the dandelion and the sow-thistle

{Sonchus oleraceus). Some varieties of a common river-weed were
also taken ; but this food was abandoned on account of the leeches

with which it was found to be infested. Sometimes the animals

swim gently about and pursue the leaves floating on the water. At
others the plants are seized in their mouths, drawn down and eaten

under water, the hand-like fore fins being employed in separating

the leaves. The food is invariably swallowed below the surface.

The masticatory actions of the animal have been so fnlly and ac-

curately described by Professor A. H. Garrod, F.R.S.^ that further

remark on that subject is unnecessary. The habits of the animals

in captivity, while affording occasional evidence of the ease and
rapidity with which they move in the water, do not furnish much
support to the views of their capability of habitual active progres-

sion on land. Yet it must be admitted that, supplied with a suf-

ficiency of nicely varied food, they have no inducement to leave

the water, and that the construction of their straight-walled tank

precludes such efforts as a rule. The male, however, has recently

been observed to make some slight attempts at terrestrial movement,
turning himself round and progressing a few inches when his tank

1 Trans. Zool. Soc. vol. x. p. 137.

30*
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was empty. With jaws and tail-fin pressed closely to the ground,

the body of the animal becomes arched, and is moved by a violent

lateral effort, aided, and slightly supported, by the fore paddles, which

are stretched out in a hne with the mouth. But the effect of these

very laboured efforts was not commensurate with their violence ; iu

fact their relation to active locomotion may be compared to those

of a man lying prone with fettered feet and elbows tied to side.

Nor does the Manatee seem at all at ease out of water, as he lies

apparently oppressed with his own bulk, while he invariably makes

off to the deepest corner of his tank directly the water is readmitted.

One point may be regarded as definitely settled. Notwithstanding

the predilection they have evinced for land vegetables, they never

feed out of water. Food has been repeatedly offered them ;
but it

always remains untouched, although readily devoured when the

influx of water set the leaves floating on the surface. Although it is

possible that the animals can get out of water and remain so for a short

period, as they progress so slowly and do not feed out of water, it

seems as though they must be acquitted of the garden-depredations

and prolonged wanderings from their native element with which they

have been credited.

In the spring of the year 1880 the female Manatee died, after seven

months' existence in the Aquarium. The history of the male in the

subsequent interval may be epitomized in the words lie still and grow

fat. He evinced no grief at the loss of his companion. His fifteen

months' life in the institution may be taken as refuting a recent

statement by a well-known naturalist in the columns of ' Land and

Water,' that these animals "will not feed and cannot be kept in

captivity." As his present length (Dec. 1880) is five feet two inches,

and his maximum girth four feet ten inches, he has increased four

inches in length and ten inches in bulk in the thirteen months that

have elapsed between the two measurements. It is evident, therefore,

that he thrives well on the sliced roots of swede turnips and carrots

which have of late constituted his chief nourishment. Beyond

these scanty facts, I have nothing further to record concerning the

uneventful life-history in captivity of these silent and individually

uninteresting animals.

In conclusion I would tender my best thanks to Mr. Thomas
Davidson, F.R.S., for his kindness in furnishing me with a sketch

from nature of the animal, and to Mr. A. Lawler, resident naturalist

at the Aquarium, for information courteously afforded.

P.S.—The male died on February 8, 1881, having been seventeen

months all but five days in the tank. It measured 5 feet 2 inches

in length, having grown 4 inches during its ca[itivity. It appears

to have suffered from the exceptionally severe weather of the latter

part of January ; but the body, which was presented by the Directors

to the Museum of the College of Surgeons, was iu good condition,

and showed no evidence of disease in any of the viscera.
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3. Descriptions of the Araphisbsenians and Ophidians col-

lected by Prof. I. Bayley Balfour in the Island of
Socotra. By Dr. A. Gunther, F.Z.S.

[Eeceived March 7, 1881.]

(Plates XL., XLI.)

The Reptiles described in the present paper are of considerable
interest. We might have expected, from the geographical position of
Socotra, that the species would show a close affinity to, if not identity
with, those of the nearest portion of the mainland of Africa ; but
in fact this affinity is overbalanced by that to the Arabian fauna, at
least as far as the few species enumerated here are concerned. The
most singular fact is that three out of the four species seem to be
peculiar to the island, two being so much differentiated as to deserve
generic distinction.

1. The Amphisbsena belongs to a distinct genus, the nearest aUies
of which inhabit Eastern and Western Tropical Africa.

2. The CoronelHne Snake, Bitypophis, belongs to a distinct genus,
apparently approaching the circum-Mediterranean Tachytnenis vivax.

3. The Socotran species of the circum-Mediterranean or Central-
Asiatic genus Zamenis is most nearly allied to the Arabian Z. ele-
gantissimus.

4. Finally, the Viper of Socotra is identical with a species hitherto
found in Arabia and on the shores of the Dead Sea.

Allied to BaiMa and Geocalamus^

A. Amphisb^nid^.

Pachycalamus, g. n.

Head very short, with de-

Head-shields of Pachycalamus brevis.

pressed snout. Rostral large, with cutting anterior edge. Two
large frontals form a suture together behind the rostral, and are
succeeded by a single very large shield, which represents the vertical
and occipitals. Nasal small, above the first and second labials, com-

' Ann. & Mag. Nat. Hist. ser. 5, vol. vi. p. 234 (1880).
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posed of two scutes ; nostril inferior ; prseocular above the third and

fourth labials ; a small ocular, with the eye very indistinct ; an

infraocular between the ocular and fifth labial. Five upper labials.

Temporals small, in two transverse series. Mentale much longer

than broad; three lower labials ;
gulars small. No enlarged sternal

scutes. Prseanal scutes very narrow, elongate, in four pairs. Two
pairs of praeaual pores. Lateral line none. Extremity of the tail

depressed.

Pachycat.amus brevis, sp. n.

One verticillus consists of 48 scutes. Upper parts slate-coloured,

lower white.

This must be a common species, as many specimens were col-

lected. One of the largest is 7^ inches long, the tail being | inch.

Probably the species remains within these dinoensions.

B. Ophidia.
1. Typhlops, sp.

This specimen is young, and too small for identification.

DiTYPOPHis (g. n. Coronellid,).

Body stout, rounded, covered with smooth scales. Head de-

pressed, not very distinct from neck. Eye rather small, with

vertical pupil. One loreal ; two anterior and two posterior oculars
;

nasal undivided above, but divided below the nostril. Subcaudals

undivided. Posterior maxillary tooth longest, grooved.

This Coronelline Snake is evidently allied to Tachymenis, but has

several characters in common with Dipsadoboa. From the former it

is distinguished by its entire subcaudal shields, from the latter by
its much stouter habit.

2. DiTYPOPHis vivAX, sp. u. (Plate XL.)

At the first glance this Snake reminds us of Tachymenis vivax,

especially with regard to the form of the head ; but it is still stouter

than that species. The posterior and anterior frontals are subequal

in size ; the superciliaries large, nearly the size of the vertical ; the

occipitals as long as the vertical and posterior frontals together.

The upper prseocular is in contact with the vertical ; the lower is

much smaller, and, in fact, a detached portion of the third upper
labial. Temporals scale-like, 2-\-'6 or 4. Eight upper labials, the

fourth and filth entering the orbit. Four lower labials in contact

with the anterior chin-shields.

Scales in 21 series, those of the median series not differing in size

from the others. Ventral shields 1 50 ; anal entire ; subcaudals 39.

The coloration is reddish sandy, with indistinct darker cloudy spots

on the back ; lower parts whitish. In a dry sandy locality the colour

of this Snake must so much assimilate to that of its surroundings

as to render the animal nearly invisible.
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A single specimen, 14 inches long, is in the collection; the tail

measures 2 inches.

3. Zamenis SOCOTRA, sp. n. (Plate XLI.)

Habit slender ; head narrow ; eye of. moderate size. Rostral

shield convex, just reaching the upper surface of the head. The
scutes of the upper surface of the head are not subdivided; anterior

frontals much smaller than the posterior; vertical large, broad in

front, with the lateral margins slightly concave ; occipitals truncated

behind ; a triangular enlarged scale fits into the notch between their

ends. Loreal elongate. Ten upper labials, of which the fourth and
sixth are transversely divided, so that three prse- and three post-

oculars may be distinguished ; the fifth upper labial is undivided,

and enters the orbit. The posterior chin-shields are extremely

narrow, much narrower than the anterior, and are separated by
several smaller narrow scutes. Temporals scale-like, 3-f3-f3.
Scales smooth, in 23 rows. Ventrals 225 ; anal bifid ; subcaudals

117. Abdomen with a very obscure ridge on each side.

The head is nearly uniform olive above ; there is no spot below

the eye, or temple-streak. The ground-colour of the anterior half

of the body is pink, with olive cross bands edged with black and about

as broad as the interspaces. Towards the middle of the body the

pink interspaces become indistinct and mottled with short black

lines ; and the tail is nearly uniform olive. Lower parts uniform

reddish white.

In a variety the black edges to the cross bands are absent, and the

pink interspaces are, from the fore part of the trunk, mottled with

olive.

Of this fine and very distinct species o{ Zamenis there are three

specimens in the collection. The largest measures 32| inches, the

tail taking 8| inches.

4. ECHIS COLORATA.

This species was characterized byme in the Society's 'Proceedings'

18/8, p. 978, from a specimen obtained in Midian. It occurs also on
the shores of the Dead Sea, two specimens obtained by Mr. Tristram,

and formerly referred by me to E. carinata, belonging to it. One
rather young example is in the Socotran collection, and of a more
uniform coloration than the type. The characteristic of this species

consists principally in the much smaller scales and scutes. It may
be at once recognized by its very small nasals, which are separated by
very small scutes from the rostral ; whilst in E, carinata the large

nasals form a suture with the rostral.
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4. Notes on the Lizards collected in Socotra by Prof. I.

Bayley Balfour. By W. T. Blanford, F.R.S., F.Z.S.

[Received AprU 1, 1881.]

(Plate XLIT.)

The Lizards collected in Socotra by Dr. Balfour belong to six species,

three of which appear to be undescribed. The species are ChatncB-

leon monachus, Hemidactylus homceolepis, sp. nov., Pristurus

rvpestris, P. insignis, sp. nov., Ereniias {Mesalina) baJfouri, sp.

nov., and Euprepes perrotteti, var. I add some remarks on these

species, vfith descriptions of the new forms.

Chameleon monachus, Gray, P. Z. S. 1864, p. 470, pi. xxxi.

Nine specimens brought. None are so large as the type, nor are

the occipital lobes in any so much developed ; but in all other details

of structure the correspondence is exact.

The original type of this species in the British Museum was
received from this Society in 1855, with the locality Madagascar.

This locality, after the discovery of the same Lizard in Socotra,

must be considered doubtfid. Nothing is more probable than that

Chamaeleons, which live well in captivity, should be transported alive

from one African island to another.

Hemidactylus (Liurus) hom(eolepis, sp. nov. (Plate

XLIL fig. 2.)

H. parvus, sqvamis suhaqvulibvs vncUqtie mdiiitis, sine (tibercnlis

majoribus ; cauda roUuidata, haudverticillata; imgiiibus minutis

;

pvris inguinalilvs paucis, femoralibus nullis ; scutis svjiralabi-

alibus 8, infralabiaUbus 7.

Body and tail covered with small scales without any tubercles.

Last joint of thumb present ; all claws very minute, that of the

thumb especially. Tail rounded, not verticillate. Four inguinal

pores in the only male examined ; they are arranged in a curve with

the convexity directed forwards ; no femoral pores. Eight upper

and seven lower labials. Ear-orifice about the size of one of the

hinder upper labials.

The flat rounded subgranular scales covering the trunk are sub-

equal in size, but in the middle of the back they are rather smaller

than on the sides. Those on the occiput are very small ; on the

nose they are rather larger and more convex. Scales of the ab-

domen small, no larger than those on the sides, and passing so

gradually into the latter that it is impossible to count the number
exactly ; but there are more than 40 across the belly. Transverse

lamellae 5 or 6 beneath the thumb and first toe, 7 to 9 beneath the

other digits, the proximal two or three on each digit being un-
divided. The scales above the tail and on its sides are about the

same size as those on the back, and are arranged in not very distinct

rings, each composed of a single row of scales ; there is no division

into segmental verticils as in most species of Hemidactylus. A row
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of broad subcautlal shields begins some .distance behind the anus,

and is continued nearly to the tip of the tail.

Fig. 1.

Foot of Hemidaefylus homoiolepis.

Colour above grey, rather irregularly spotted with black. Tail

with about 7 transverse black bands, the last five extending all round

and forming rings. Lower parts of head and body without dark marks.

Total length of the only perfect specimen 2*5 inches, from nose

to anus 1-2. A larger specimen, apparently an adult male, measures
1*5 inch from nose to anus.

Two specimens only were obtained, one of which has a perfect

tail. The nearest described form is probably Liurus ornatus ' from

Western Africa ; but that is much larger, and has both enlarged

tubercles on the back and femoral pores. Hemidactylus honKxolepis

must be placed in the genus Liurus, if the latter be considered distinct.

Pristurus rupestris.

Pristurus rupestris, W. Blanf., Eastern Persia, ii. p. 350, pi. xxiii.

fig. 1.

Several specimens. All agree with those from Muscat and the

Persian Gulf, and differ from P. Jiavipunctatus, Riipp., in wanting

a rudimentary crest on the hinder part of the back, the row of en-

larged and more or less spinose scales commencing on the upper

surface of the tail just above the anus in P. rupestris, whereas it

begins near the middle of the back in inales, or a little farther back,

above the pelvis, in females, as stated in Itlippeli's original de-

scription -. The limbs and the toes too are considerably longer in

P. rupestris, though still far inferior to those of P. longipes^. The
latter species is found at Aden and Massowa, whilst P. rupestris

occurs in Socotra, at Muscat in Arabia, and on the island of Kharg
(Karrack) in the Persian Gulf, near Bushire. P. Jiavipunctatus

was originally obtained from Massowa ; and there are also specimens

in the British Museum said to be from Syria.

In P. longipes, according to Peters, the length of the hind foot,

including the longest toe, considerably exceeds that of the head,

whilst in P. Jiavipunctatus the length of the hind foot equals the

distance from the end of the snout to the ear-opening. There are

typical specimens oi P. Jiavipunctatus in the British Museum, received

from Dr. Riippell himself; and in these the length of the hind foot

1 Gray, Cat. Lizards B. M. p. 157.
^ Neue Wirbelthiere, Amphibien, p. 17.
^ Peters, Mouatsber. Akad. Wiss. Berlin, 1871, p. 566.
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to the end of the third toe is less than the distance from the ear-

opening to the end of the snout, whilst the two measurements are

identical in P. rupestris. The proportions of the limbs to the body,

however, in the British-Museum specimens of P. Jlavipunctatus
agree with those assigned to the species by Peters.

The following measurements show, in parts of a metre, the dif-

ferences iu these species. The dimensions of P. longipes are those

given by Peters ; those of P. rupestris are from one of the largest

Socotran specimens ; those of P. Jlavipunctatus, from one of the

specimens received from Riippell.

P. Jon- P. rupes- P. flavi-

gipes. iris. punctatus.

Head and body, from nose to anus ... 0040 0030 0-032

Head alone O-0C9 0009 0-009

Foreleg 0021 O'Olo 0013
Fore foot, to end of third finger 0007 005 0-004
Hind leg 0030 0020 00175
Hind foot, to end of third toe 0012 0008 0065

The specimens of P. rupestris, from Socotra, have for the most
part a broad rufous band down the middle of the back. The sides

of the back and the flanks are dark brown, spotted or striped with
very light brown ; there are one or two pale bands down the sides,

and one conspicuous pale stripe below the eye, from the lower la-

bials. The lower parts of the flanks and the sides of the belly have
small brick-red spots dotted over them. This coloration differs in no
important particular from that of Muscat and Persian-Gulf specimens.

Pristurus insignis, sp. nov. (Plate XLII. fig. 1.)

P. major, gracilis, squamis miniinis undique indutus; cauda compressa

sed crista carente ; pede posteriore antics adducto ante aurem
jungcnte, anteriore ante extremitatem rostri. Long, tota 0'147

met., caudce 0-095, capitis Q'QIA, pedis posterioris ab inguine

0-038.

Much larger than the other species of the genus, and without

any enlarged or spinose scales along the upper edge of the tail, which
is elongate, attenuate, and compressed, as in the other forms.

General form very slender ; limbs and toes long, the fore limb laid

back extends to the groin, and laid forwards extends beyond the

snout by the length of the hand, the hind limb laid forwards reaches

to beyond the ear.

Scales of the back and sides minute, granular, those of the belly

scarcely larger, but less convex. Tail-scales larger than those of

the back, and becoming imbricate behind ; the upper edge of the

tail sharply compressed, but without any enlarged scales, lower edge
rounded, with a row of larger smooth imbricate subcaudals, the

scales on each side of the subcaudals forming a passage in size into

the ordinary tail-scales. Scales above the limbs like those on the

back, those beneath the forearm and tarsus larger. Beneath the

feet, the scales of the soles are small and granular, with the ex-

ception of rows of larger scales from the first and fifth fingers to the

wrist, and from the first toe to the heel. The fingers and toes are
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covered with smooth imhricate cross plates beneath. The fourth

finger slightly exceeds the third ; but the third toe is a little longer

than the fourth.

Head short and high, the scales on the anterior upper portion in

front of the eye slightly convex, considerably larger than those on

the trunk, and nearly equal to those beneath the tarsus. Scales

around the nostril very little larger than the others above the snout.

Nostril in contact with the rostral, which is nearly twice as broad

as tlie other supralabials, and grooved above in the middle. Supra-

labials on each side 6 to 9, the first 4 or 5 large, and those behind

gradually diminishing in size. Three large lower labials in front on

each side, and some small shields behind ; median infralabial larger

and broader than the rostral. Ear-opening large, about the size of

the first upper labial.

Colour above earthy brown, with rather darker but indistinct

cross bands and numerous red spots of irregular shape scattered

over the back and sides ; lower parts paler, chin, throat, and breast

mottled with brown.

The following are the dimensions in inches :

—

Total length 5-8

Length from nose to anus 2"1

Head from orifice of ear to snout 0*53

Fore limb to end of fingers 1*1

Hand from wrist to end of fourth finger 0"42

Hind limb to end of toes 1*5

Foot to end of third toe 0-52

Only two specimens of this fine species of Gecko have been procured.

Eremias (Mesalina) balfouri, sp. nov.

E. ad E. pardalem affinis, parva, mediocriter gracilis, pede pos-

teriore vix ante humerum attingente, scuio infraoculari ad labrum
pertinente, supralabialibus 4 ante oculutn; palpebra inferiore in

medio translucente ; regiotie supraorbitali ex duobus scutis majori-

bus composita, granulis duntaxat extus mai-ginata ; collari ex

squamis majoribus composito, ad latera libera, medio adhcerente ;

scutis ventralibus in 10 series longititdinales ordinatis, extremas
multo minores, sex medias majores, subcequales ; praanali magna ;

squamis dorsalibus rotundis, parvis, sine granis internenientibus.

Cotpus supei-nelongitvdinaliterfasciatum, dorso medio pallide ru-

fescente, lateribus fasciis alternantibus nigris pallidisque arnatis.

General form rather stouter than that of E. pardalis, tail shorter,

limbs shorter and stouter; the fore leg laid forward does not quite

reach the end of the nose ; the hind leg extends to the shoulder, or

a little beyond. No palatal teeth. Lower eyehd with a translu-

cent central disk more or less broken up into large plates ; collar

free at the sides, attached in the middle. Ventrals in longitudinal,

not oblique rows. An enlarged prseanal plate.

Nasal shields not very convex. The single prsefrontal shield is

not in contact with either the rostral or the vertical, being separated

from the former by the upper nasals, and from the latter by the

postfrontals. Superciliary disk nearly flat, and composed of two large
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shields with a row of granules along the outer edge only, one or two
small shields in front and behind. Central occipital well developed,

about as broad as the vertical and as large as a prseoccipital ; a small

Head of Ercmias bcdfouri.

posterior interoccipital. A large infraorbital shield, extending to

the lip, with four supralabials on each side between it and the rostral.

Ear-opening large, not toothed, but with an enlarged scale in front

above ; the scales of the temporal region are smooth, and slightly-

convex, those behind and below being larger than those in the

middle and in front ; the scales along the edge of the occipitals are

variable. Usually 6 pairs of chin-shields, the first three pairs

meeting in the centre, the fourth pair the largest.

Shields of the back granular, rounded, convex, without interve-

ning granules ; about 40 may be counted round the body, exclusive

of the ventral shields. Scales of the tail arranged in rings and

sharply Iveeled, except below, where they are smooth on the anterior

half of the tail. There is a distinct fold beneath the throat con-

necting the ears. Collar nearly straight, generally of 7 or 8 large

scales ; but they often pass gradually into smaller scales on the sides.

Ventrals in about 30 (from 27 to 31) transverse rows between the

collar and the groin, and in ten longitudinal rows, the outer row on

each side being not more than half the size of the next, which is

inferior in size to each of the six median rows. Prseanal shield

as us\ial, rather variable in size, the scales around about equal in

size to the ventrals. From 11 to 14 femoral pores on each thigh,

the two series separated by a short interval in the praeanal region.

Colour rather light rufous-brown on the middle portion of the

back, bordered on each side by a narrow blackish band more or less

broken up into spots, and then a pale rufescent grey band ; below

this, commencing from the eye and the upper part of the temple, is

a broad blackish band on each side, speckled with white and mixed

with rufous, especially in front; again, beneath this is a narrow hght

grey stripe from the upper labials through the eye and above the

shoulder; and below this again there is sometimes a dusky band be-

tween the axils. The bands are gradually lost on the tail, the broad
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dark lateral stripe continuing the furthest. Limbs spotted above.

Lower parts white. The head above is greyish brown speckled with

white.

In the largest individual, the length from nose to anus is 1"9

inch, head 0-48, fore limb OG, hindhmb MS. The tail is imperfect.

The only specimen with the tail nearly perfect is 4'.') inches long,

of which the tail measures 2-75, and the body 1-7^.

I know of no nearer ally to this Lizard than E. (Mesalina) par-

dalis^, which is a more elongate form, with longer limbs, smaller

scales on the back, and of a totally different coloration.

Four specimens of this species have been obtained.

EUPREPES PERROTTETI, Var.

There are four specimens of a Scinque with a transparent lower

eyelid, the dorsal scales each with three strong keels, 31 to 32 scales

round the body, and the back unstriped. I can find no sufficient

character to separate this form from the Western-African E. per-

rotteti, of which a specimen was obtained by Mr. Jesse in Abyssinia

(Geol. Zool. Abyss, p. 456).

In the Socotran Scinque, the postfrontals just meet ; and in one

example they are separate and the anterior point of the vertical

shield is in contact with the rostral, whereas in E. perrotteti from

Western Africa, as a rule, the postfrontals form a broad suture to-

gether, and completely isolate the vertical from the prsefrontal. But
there is much variation, and I find one specimen at least of E. per-

rotteti, from Senegal, with the postfrontals separate. Also the

lobules in front of the ear are in general more elongate and pointed

in the Socotran variety ; but they are very variable.

The coloration of the Socotran examples is uniform dull olive

on the back, upper part of limbs, and tail, rufous-brown on the head,

and white below. The largest specimen measures 8g inches, of

which the tail is nearly 5.

E. isseli (Peters, Monatsber. ilkad. Berlin, 18/1, p. 567), from
Northern Abyssinia (Bogos), must be closely allied, but differs in

colour, being striped along the side, and in having a single prseocci-

pital shield instead of two.

5. On the Coleopterous Insects collected by Prof. I. Bailey-

Balfour in the island of Socotra. By Charles O.
Waterhouse. Communicated by Dr, Gunther, F.R.S.

[Received March 30, 1881.]

(Plate XLIII.)

Although the number of species of Beetles collected by Prof. Balfour
in Socotra is only twenty-four, there is enough to show, what one
would naturally have expected, that the fauna is distinctly African.

' I am unable to distinguish between this form and E. quftulafa, as I am not
sure that the diilorences shown ia Lichtenstein's, Dumti-il and Bibrou's, and
Gray's descriptions are constant.
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Twelve species appear to be uadescribed ; and some of these may
belong exclusively to the island ; but our present knowledge of the

Coleoptera of the neighbouring continents is not sufficient to enable

us to speak with any degree of certainty on this point. Of the pre-

viously known species, five have a wide distribution, being found ia

Southern Europe and in most parts of Africa : these are Hyphydrus
guineensis, Aube, Cybister afrieanus, Laporte, Dineutes cereus, Klug,

Temnopterus spinipennis, Guerin, and Epilachna chrysomelina, 01.

Two species, Ateuchus sacer, Linn., and Ocnera seiosa, Menetries,

are chiefly found in Southern Europe, Asia Minor, and Egypt

;

Oxythyrea helente, Schaum, Julodis clouei, Buquet, and Histero-
morphtis jdicatus, Kz., occur in Abyssinia ; lastly, Dermestes vul-

pinus, Fabr., is cosmopolitan.

The following is a list of the species obtained :

—

Geodephaga.

Tetragonoderus Jlavovittatus, n. sp.

Hydradephaga.
Hyphidrus guineensis, Aube. Dineutes csreus, Klug.
Cyhister afrieanus, Laporte.

Palpicornia.

Temnopterus spiiiipennis, Guerin,

Necrophaga.

Dermestes vulpinus, Fabr.

Lamellicornia.

Ateuchus sacer, Linn. Oxythyrea helence, Schaum.
Pachydema puncticeps, n. sp.

Serricornia.

Julodis clouei, Buquet.

MaLACODERMATA.
Apate nitidipennis, n. sp.

Heteromera.

Zophosis cequalis, n. sp. Eusyntelia (n. g.) ebenina, n. sp.

Hisleromorphus plicatus, glabra, n. sp.

Kraatz. Adelostoma bicarinatum, n. sp.

plicatipennis, n. sp. Ocnera setosa, Menetries.

Eusyntelia (n. g.) balfouri, Opatrum costiferum, n sp.

n. sp. Apithesis (n. g.) obesus, n. sp.

Rhynchophora.

Piazomias vermiculosus, n. sp.

LONGICORNIA.

Mallodon arabicus, Buquet.

Pseudotrimera.

Epilachna chrysomelina, var. reticulata, Oliv.
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The following are descriptions of the new species :

—

1. Tetragonoderus flavovittatus, n. sp.

Niger, nitidus ; antennis pedibusque piceis, thorace nitido IcEvi,

elytris cBnescentibus playis duabus Jlavis.

Long. '6\ liii.

Very close to T. quadrum, Olir., and of the same form and appear-

ance. The head and thorax, however, are black (with the mandibles

and the margins of the thorax slightly tinted with pitchy), very smooth,

and shining. The eyes are protected posteriorly by the head partly

surrounding them there. The thorax has the median channel well

marked ; and in the middle of the basal margin tliere are some longi-

tudinal striae. The elytra are slightly aeneous, shining, with the

striae well marked, the fourth and fifth strise rather distinctly punc-
tured in their basal half; the interstices are nearly flat ; the yellow

markings resemble those of T. quadrum, but consist of two patches

on each elytron, the basal one occupying the fourth, fifth, and sixth

interstices, the second one forming an undulating fascia commencing
on the third interstice and reaching to the eighth ; that portion of it

which is on the fifth interstice is more removed from the apex, and
nearly joins the other patch on the fourth interstice. The legs and
antennae are pale pitchy, the femora dark in their middle.

2. Pachydema puncticeps, n. sp.

Oblonga, convexa, nitida, pallide castanea ; capite piceo, crebre

punctata; clypeo reflexo, puree punctata ; thorace laxe subtiliter

punctata, medio longitudinaliter impresso ; elytris laxe punctu-
latis, lineis quatuor IcEvibus.

Long. 10 lin.

Very robust, convex, a little flattened on the back of the elytra,

subparallel at the sides. The head is rather strongly and very

thickly punctured, the punctures crowded near the eyes ; theclypeus

is concave above, sparingly punctured, very slightly sinuate in the

middle of the front margin, the margins reflexed. Thorax castane-

ous, one third broader than long, not very closely punctured, the

punctuation more distinct above than at the sides ; obliquely narrowed
in front of the middle, subparallel behind the middle (viewed from
above), with a veiy slight sinuosity, finely margined and fringed

with long fulvous hairs ; the posterior angles, viewed from above,

appear little greater than right angles (slightly rounded), but when
viewed laterally they are completely rounded off; the base is very

slightly oblique on each side, Scutellum sparingly punctured on
each side. Elytra much paler in colour than the thorax; at the

base a very little broader than the thorax, a little wider in the

middle, obtusely rounded at the apex ; finely ciliated on the margins

;

moderately finely and not very closely punctured ; each elytron has
four fine, narrow smooth lines (included between lines of close very
fine punctures), the first one very slightly raised. The pygidium is

very delicately and rather thickly punctured. The club of the

antennae is fuscous testaceous, not very long. The tarsi are very
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long ; the anterior have the second, third, and fourth joints mode-
rately dilated ; the intermediate pair are only slightly so.

3. ApATE NITIDIPENNIS, n. Sp.

Staturafere A. terehrantis, at duplo minor, nigra, elytris piceis,

nitidis, punctis crebre aspera.

Long. 7-^ lin.

Forehead clothed with fulvous pile to rather above the middle of

the eyes ; without tubercles ; the vertex finely and closely granular,

with a fine smooth median line, the sides of the neck closely longi-

tudiually rugulose. The labrum is very closely and extremely
finely punctured. Clypeus moderately emarginate. Antennae jntchy,

the club clear fulvous. Thorax scarcely narrower than the elytra, a

trifle broader than long ; the basal half closely covered with small

depressed granules ; the front is covered with small tubercles with

rather larger ones intermixed, these latter becoming more prominent
and acute towards the anterior angles ; one at the anterior angles

becomes a strong deflexed, recurved tooth, close to the margin. The
elytra are 2| times as long as the thorax, a very little wider near

the apex than at the base ; the surface even and shining ; the punc-
tures are clear and distinct (distant from each other about twice the

diameter of the larger punctures), they are fine at the base, and gra-

dually become stronger and a little larger towards the apes, but they
are very fine at the sides ; in the apical declivity the punctures are

very strong; on the back there are two pairs of lines of punctures

on each elytron, indicating the dorsal costte frequently seen in this

genus ; the spaces between them are not at all raised, except at the

apical declivity, where they are very slightly inflated, but scarcely

projecting ; the incrassated apical margin is closely and finely punc-
tured. The underside is obscure pitchy, clothed with fine yellowish

pubescence. The legs are also pitcliy ; the whole of the inner side

of anterior tibiae is clothed with very pale fulvous pile ; on the outer

edge are three or four very small teeth. Tbe intermediate tibiae have
on their outer edge four or five very small sharp teeth ; the posterior

tibiae are smooth. The abdomen is opaque, very closely and ex-

tremely finely punctured.

A single example, apparently a female.

In the Museum collection there is a specimen from East Africa

which diff'ers from the above in having the elytra a little shorter,

the punctuation on them rather stronger, with two fine dorsal

costae, and with an indication of a third more lateral one ; the tibiee

have more teeth on their outer edge, and the posterior pair have
also a few fine teeth ; the abdomen is less closely punctured ; the

labrum is less closely punctui'ed ; the clypeus deeply emarginate,

&c. I have no name for this species, and only mention it that it may
not be confounded with that from Socotra.

Both these species appear to be nearly allied to A. cornifrons,

Bandi de Selve (Berl. ent. Zeit. 1874, xxviii. p. 834) ; but that

species is described as being somewhat pubescent, and the forehead

of the female has a longitudinal channel and a fovea on the vertex.
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The fine frontal line in my spades can scarcely be described as a

channel ; and there is no fovea on the vertex.

4. ZOPHOSIS ^auALis, u. sp.

Staturafere Z. orientalis, Deyr., at minus conve.va, magis paral-

lela, ceneo-niffra, parum nitida; thorace creberrime et subti-

lissime punctulatos elytris sat crebre subtilissime puncttilatis.

Long. 3 lin.

Oblong-ovate, not very convex ; slightly tinted with eeneous.

Head convex, densely and very finely punctured ; labrum not very

closely but extremely delicately punctured. Thorax evenly convex,

deflexed at the sides, finely margined anteriorly, twice as broad as

long, arcuately narrov?ed anteriorly, very closely and extremely deli-

cately punctured. Elytra as broad as the base of the thorax, nearly

straight at the sides, arcuately narrowed at the apex, moderately

convex ; the punctuation is extremely fine, but rather more distinct

than on the thorax, and decidedly less close ; on the margin, near the

apex, some of the punctures are longitudinally asperate ; the epi-

pleural line is completely marginal ; the epipleuron has a few sliort

longitudinal impressed lines. The antennie are black ; the second

and fourth joints are nearly equal, both a trifle shorter than the

third. The spurs on the tibite are reddish. The prosternal process

is elongate-ovate, moderately broad, finely margined, extremely deli-

cately, and not very thiclvly punctulate.

Some of the specimens have the epistoma separated from the fore-

head by a fine sinuous line, ni the middle of which is a shallow fovea ;

the epistoma is more strongly punctured ; and the elytra have more
asperate punctures along the whole margins. I take these to be

merely varieties, as they vary somewhat among themselves.

This species appears, from M. DeyroUe's monograph, to be nearly

allied to Z. elongata, Deyr. (Ann. Soc. Eut. Fr. 18G7, vii. p. 219) ;

but that species has evidently much more asperate punctuation on

the sides of the elytra, &c.

.5. HiSTEROMORPHTJS PLICATIPENNIS, U. Sp. (Plate XLIII. fig.l.)

Niger, nitidus; capite thoraceque lavibus, elytris singulatimlineis

quatuor longitudinalibus angulatis imjjressis, interstitiis 2., 3.

et 4. bene convexis angulatim flexuosis.

Long. 4 lin.

This species is much smaller than //. plicatus, Kz., but has

almost precisely the same form. It is at once distinguished by the

remarkable plicate elytra. Each elytron has four zigzag strise

(besides a portion of a fifth on the side) ; the space between the

first and second stria3 is only slightly convex; the three following-

interstices are very convex and are zigzag in the same way as the

strise, impuuctate ; the apex of the elytra is flattened above, but

scarcely reflexed.

EusYNTELiA, u. gen.

Mesosternum sloping, more or less concave. Eyes subreniform,

Proc. Zool. Soc— 1881, No. XXXL 31
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not divided by a lamina, not prominent laterally. Head below with

a deep transverse impression, above with a ridge over each eye.

Epistoma with a somewhat acute projection in the middle of the

front margin, the labrum distinctly visible from above. Antennae

with the third joint scarcely twice as long as the second. Body not

very convex, not pubescent. Thorax as broad or rather broader

than long, the sides gently arcuate. The elytra with distinct

shoulders, about one third longer than 'the head and thorax together,

margined at the base, somewhat produced at the apex.

The species upon which I establish this genus very much re-

sembles Thalpophila ahbremata, Fabr., in form, but is shining black

or without pubescence. It has, however, the gular line transverse

and not oblique at the sides, as in Thalpophila. I propose to place

it before Tentyria (following Dr. Kraatz in classification), so that it

may come in proximity to those genera which have the labrum

exposed.

The second species closely resembles the first, but has the throat

more approaching that of Anatolica.

The third species somewhat resembles a species of Dichomtna.

6. EusYNTELiA BALFouRi, u. sp. (Plate XLIII. fig. 5.)

Nigra, nitida ; capile crebre subtilifer punctulato lineisque non-

nullis longitudinalibus imjyresso ; thoruce Icevi, latera versus

subtiliter sat crehre punctulato ; elytrisfortiter siilcatis, inter-

stitiis sat convexis, subtilissime disperse punctulatis.

Long. &\-S\ hn.

Head finely or moderately thickly punctured, with several irregular

longitudinal impressed lines on the forehead, deeply impressed within

the ocular ridge ; the clypeus produced in the middle into a point,

which is slightly bent down at the apex. Eyes not much convex,

slightly reniform, the upper part the larger, not so prominent as

the head in front of the eye, supported posteriorly by a swelling of

the neck. Thorax not quite twice as broad as the head, about one

fifth broader than long, only gently convex ; finely margined all

round, except in the middle of the anterior niargin ; arcuately emar-

ginate in front, slightly narrowed in front and behind ; the anterior

angles blunt ; the sides gently arcuate ; the posterior angles a little

greater than right angles and blunt ; the base scarcely sinuate

on each side, gently lobed in the middle. Scutellum small. Elytra

at their base not broader than the base of the thorax, and fitting

close to it, gradually and slightly widening to the middle, and then

again narrowed to the apex, not very convex, rather depressed on
the back ; rather strongly and obtusely sulcate, the interstices rather

convex, extremely delicately and not very closely punctured ; the apex
somewhat produced and impressed above. Antennae as long as the

head and half the thorax. Posterior tibiae closely and rather strongly

punctured on their upper edge, the punctures almost asperate.

7. Etjsyntelia ebenina, n. sp.

Nigra, nitida ; capite subtiliter ^3i<Hc^<</ff<o, thorace fere Icevi,
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postice payuni angustato, lateribus post mediain fere rectis

;

elytris sulcatis, fere lavibus.

Long. 7h lii-

This species is very close to the preceding, but is at once distin-

guished by the thorax being rather narrower, more convex in front,

rather more narrowed behind, and the sides, instead of behig regu-

larly arcuate, are somewhat rectilinear behind the middle. The
antennae are rather longer. The head is more delicately punctured

;

and there are no longitudinal impressed lines on the forehead. The
thorax is almost entirely smooth, a few excessively fine punctures

being visible near the posterior angles. The punctures on the pos-

terior tibise are finer, and distinctly separated from each other.

This species so closely resembles S. balfouri in all its general

characters and appearance, that it occurred to me that the differences

might, perhaps, be sexual ; this, however, I have, by dissection,

proved not to be the case.

8. EUSYNTELIA GLABRA, n. sp. (Plate XLIII. fig. 6.)

Nigra, nitida, convexiuscula ; capite crebre evidenter punctulato,

thorace creberrime suhtiliter punctulato ; ehjtris striis obtusis

perparum impressis, interstitiis parwn convexis, fere Icevibus.

Long. 5g lin.

Elongate-ovate, moderately convex, glabrous. Antenna) mode-
rately short, shining, not very thickly but very finely punctured.

Head moderately thickly and very distinctly punctured ; the ocular

ridge moderately strong ; the projection in the middle of the margin
of the clypeus rather small and acute. Thorax nearly twice as

broad as the head, about one fifth broader than long, a very little

more narrowed in front than behind, gently convex ; finely margined
all round (except, perhaps, in the middle of the anterior margin)

;

very finely and rather closely punctured and evenly so all over ; the

anterior angles moderately prominent ; the sides moderately and
perfectly evenly arcuate ; the posterior angles are rather greater

than right angles (about 1 20°) ; the base is broadly and gently lobed

in the middle. Elytra about one quarter longer than the head and
thorax together, rather convex, a little flatter on the back ; at the

base a very little broader than the base of the thorax, gradually and
evenly enlarged to the middle (where their width is equal to the

length of the head and thorax together), then narrowed again to the

apex, which is very slightly produced ; each elytron has four or five

rather obscure impressed channels (obsolete at the base); the second,

third, and fourth interstices are very gently convex ; the punctua-
tion, although not sparse, is very fine and obscure, and in parts

scarcely visible.

9. Adelostoma bicarinatum, n. sp. (Plate XLIII. fig. 3.)

Subparallelum, depressum, yriseo-nigrum, opacum, ruc/osum;

thorace dorso carinis duabus distantibus; elijtris sinyuUs

costis tribtis, carina secunda bast apiceqtie ahbreoiata.

Long. 2^ lin.

31*
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A short, broad species. Head closely and rugosely punctured,

scarcely impressed on each side above, slightly broader posteriorly

than in front, nearly straight-sided ; the median carina is fine, and is

continued back to the vertex: the ocular carina is very short.

Thorax very closely and rugosely punctured, at the anterior angles

very slightly broader than the head, much broader behind the

middle, narrowed again at the base, gently reflexed at the sides,

with two strong dorsal costee ; the anterior angles, although not

very acute, are decidedly prominent ; the sides are strongly angular

considerably behind the middle ; the base is divided into three equal

parts by the points of juncture with the dorsal carinse. Elytra one
quarter longer than broad, depressed, rather suddenly deflexed at

the apex ; each elytron with three well-m.arked costse, the second

distinctly abbreviated at the base and apex ; the first interstice with

two lines, the second and third with three lines of strong deep
punctures. Legs obscure pitchy.

10. Opatrum costiferum, n. sp. (Plate XLIII. fig 2.)

Breviter ohlongum, convexum, latum, nigro-piceum, supra sabulosO'

lutosum ; elytris costatis, cosfis tubercidatis

.

Long. 6 lin., lat. 4 lin.

Head covered with small, round, shining, black granules placed

moderately close together. The clypeus has its front margin

straight on each side of the deej) triangular incision ; at the sides it

is suddenly obliquely turned back, so as to form an obtuse angle

with the antcnnal orhits. The third joint of the antennsB is at least

as long as the three following joints together ; the fourth joint is a

trifle longer than broad, the fifth to eighth are nearly globular

;

the ninth and tenth are distinctly transverse, and a little broader

than the eighth ; the eleventh is nearly globular, scarcely narrower

than the tenth. The thorax is twice as broad as its length in the

middle, deeply emarginate in front for the reception of the head,

convex on the disk, impressed at the sides, arcuately narrowed in

front of the middle ; the anterior angles are blunted right angles :

the sides behind the middle are parallel ; the posterior angles are

blunt, and a little greater than right angles ; the base is broadly lobed

in the middle, the lobe itself straight next the scutelluni ; all the disk

rather closely covered with depressed conical black tubercles ; there

is a fine median impressed line. Elytra at the base scarcely broader

than the thorax, a trifle broader at the middle, scarcely longer than
broad, very convex, descending at the apex, very gently arcuate at

tbe sides; each elytron has seven slightly raised broad tectiform

costse, a line of small round obtuse tubercles being ranged along the

summit of each costa. Tarsi short and thick.

This species has somewhat the appearance of Saragus IcevicoUis,

Oliv., and at first sight would scarcely be taken for an Opatrum.

Apithesis, n. gen.

Mentum transversely trapeziforni, narrowest at the base; labial palpi

short and thick, the apical joint large, thick at the base, narrowed
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towards the apex. Inner lobe of the maxilla terminating in aiiorny

hook ; the palpi moderately large, the apical joint strongly securi-

form. The mandibles emarginate at their apex. Labrum transverse,

projecting and exposed, entire. Head imbedded in the thorax as

far as the eyes : the epistoma separated from the forehead on

each side by a fine line, the front margin emarginate. Eyes mode-
rately transverse, the canthus half dividing them ; the upper and
lower parts nearly equal. Antennae rather short ; the second joint

a little longer than broad ; the third twice as long as the second ;

the fourth a little longer than the second ; the fifth and sixth

shorter ; the seventh as long as broad, very narrow at its base, very

broad at the apex ; the eighth nearly an equilateral triangle ; the

ninth and tenth very transversely cup-shaped ; the eleventh nearly

as broad as the tenth joint, flat, somewhat circular in outline.

Thorax as in Alphitobius, but more convex and with the lateral

margins slightlj' impressed. Elytra very convex, very little broader

than the thorax, very little longer than broad, descending at the

apex, strongly striated, the epipleural fold rather broad at the base,

gradually narrowed posteriorly, terminating suddenly a little way
from the apex. Legs slightly rough and finely pubescent; the tarsi

clothed beneath with close fine hair : the anterior tibiae more linear

than in Alphitobius. Anterior coxfe slightly transverse. Pro-

sternum arched between the coxse, very slightly produced posteriorly.

Mesosternum sloping and gently concave. JMetasternum short.

Body above not pubescent. Wings none.

I have great difficulty in placing this genus ; but, on the whole,

it seems best arranged near Alphitobius, although its broader and

convex form give it a different appearance ; the tibise are more linear

than in that genus, and the whole legs more punctured and pubescent.

The under flanks of the thorax are concave as in Crypticus quisquilius,

but it has not the long slender legs as in that insect. It is apterous :

a character which is hitherto foreign to the Ulomince, but which I do

not consider a fatal bar to its being placed in that subfamily.

11. Apithesis obesa, n. sp. (Plate XLIII. fig. 4.)

Breviter oblongo-ovata, convexa, nigro-picea, sat opaca; thorace

crebre punctulato, bast marginato, utrinque tinea brevijuxta basin

et ad eamparallela, elytris thorace paulo latioribus sicut inflatis,

fortiter striatis, interstitiis crebre subtiliter punctulatis.

Long. Sj lin.

Head closely and rather strongly punctured : clypeus very closely

and more finely punctured, oblique at the sides, emarginate in front,

the margin pitchy. Thorax convex, twice as broad as its length in

the middle, gradually arcuately narrowed from the base to the front

;

moderately thickly, evenly, finely, but distinctly punctured ; the

sides narrowly impressed above, very delicately margined ; the pos-

terior angles slightly acute ; the base rather strongly sinuate on each

side, finely margined ; on each side, almost on the margin, is an

abbreviated impressed line, particularly visible when viewed from

behind. Elytra at the base as broad as the thorax, a little wider



4/8 ON THE COLEOPTERA. OF SOCOTRA. [Apr. 5.

posteriorly, where they are more convex, declivous at the apex ; each

elytron has eight rather strongly impressed, finely and closely punc-

tured stria;, the fourth and fifth much shorter than the others, and

united posteriorly ; the interstices are slightly convex, opaque, finely

and rather thickly punctured.

12. PlAZOMIAS VERMICULOSUS, n. Sp.

Nigro-fuscus, squamis ffriseo-sabulosis dense vestifusj rostro iri-

sulcato; thorace vermiculoso, lateribus bene rotundatis, basi

marginata; elytris fortitev striatis.

Long. 6-/5 lin.

This species has much the form and general appearance of Herpy-

stichns eremita. Rostrum nearly parallel, flattened above, longitudi-

nally rugulose ; with a fine impressed median line reaching nearly to

the vertex ; and on each side there is a longitudinal impression. The

eves are moderately prominent, rather less than a semicircle viewed

from above. Thorax a trifle broader than long, truncate in front

and behind, moderately rounded at the sides, broadest rather behind

the middle, slightly depressed on the disk, with a well-marked

median channel which does not reach the front margin ; all the

surface (except the anterior border) vermiculose, and divided into

rather irregular round areas, which have generally one puncture

about the middle ; the disk is covered with pale scales ; and there

are some very pale scales at the sides ; the base is margined. Scu-

tellum very small, shining black. Elytra at the margined base a

very little wider than the base of the thorax, but immediately

becoming wider (without, however, making any distinct shoulders),

oblong-ovate, convex, sloping down and somewhat acuminate at the

apex, strongly striated, the striae strongly but not closely punctured

;

the interstices almost flat, covered with sandy grey scales, with

small dots of a paler colour at intervals on the strise ; the scales on

the margins of the elytra and on a spot on the hinder femora are

also paler. Tarsi grey.

Mallodon ARABicus. (Plate XLIII. fig. 7.)

Mallodon arabicus, Buquet, Rev. Zool. 1843, p. 330 (?).

Two examples brought by Prof. Balfour appear to be referable

to this species ; they are, however, smaller than the size given for

the Arabian specimen, being only 22 lines in length ; and there are

one or two other points in the description that leave room for doubt.

The Socotran examples have the head densely and strongly rugose

:

the thorax has the anterior angles very much advanced, but rounded

at their apex ; the sides are much flattened, so as to be below the

level of the disk, and, although opaque, the flattened parts are not

very rugosely sculptured.

EXPLANATION OF PLATE XLIII.

Fig.l Hisiero7norpkus plicatipcnnis,

473.

2. Ojiatrum costiferum, p. 476.

3. Adelostoma bicarinatnm,-pA75.

Pig. 4. Apithesis obcsa, p. 477.

6. Eusyntelia halfouri, p. 474.

6. glabra, p. 475.

I Mallodon arabicus, p. 478.
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6. Observations ou two Species of ludian Butterflies {Pa-

pilio castor and P. poNiix) . By J. O. Westwood, M.A.,

F.L.S., &c.

[Receiyed February 12, 1881.]

(Plates XLIV., XLY.)

In the 80tli plate of my 'Arcana Entomologica,' published 1st

September, 1844, I represented, under the names of Papillo castor

and P. j)ollux, two theretofore unfigured and undescrlbed Butterflies,

which I regarded as distinct species, sent from Assam and Sylhet by
the Rev. J. Staniforth and Major F. Jenlcins.

The first of these two Butterflies, P. castor, of which males only
had been sent, is of a dark brown or nearly black colour on the

upper surface of the wings, the anterior pair having no other mark-
ing on this side than very small white marks on the outer margin
between the extremities of the longitudinal veins, growing gradually

smaller and even obsolete from the middle of this margin to the

apex of the wing ; on the upper surface of the hind wings there is a

large, very pale yellowish-white patch near the outer angle, divided by
the longitudinal veins into four spots (Plate XLIV. fig. \, upperside
of the hind wing). On the underside the fore wings have a very
small white spot at the extremity of the discoidal cell ; the minute
white marginal spots described above are present, and are preceded
by a row of very minute white spots close to the outer margin of the
wing, and which diminish in size and l)ecome obsolete towards the
apex in the same manner as the marginal dots. The hind wings on
the underside have the four large spots towards the outer angle of a
diminished size, the first and fourth being very small. The small white
marginal incisures are preceded by a submarginal row of verv small
white spots, of which the middle ones are almost obliterated, whilst

the one at the anal angle is duplicated (Plate XLIV. fig. 2 represents

the underside of the hind wing). In some specimens the submar-
ginal row of white spots on the hind wings are more decided and
larger than in others. It is to be added that the hind wings are

elongate-ovate, produced more decidedly at the extremity of the third

branch of the median vein, which is, in the regularly tailed species,

developed into the spatulate tail. The head and neck are dotted

with white ; and there are two rows of white dots on the upper sur-

face of the abdominal segments.

These male insects vary considerably in size : the expanse of the

more normal individuals is 4^ inches ; but specimens before me vary
from 3^ to 4f inches. Plate XLIV. fig. 3 represents the upper-
side of the hind wing of the smallest individual, of the natural size

;

the large white discoidal spot is comparatively larger than usual;

and there are very slight traces to be observed of a row of submar-
ginal white spots represented by a few scales. It is from Sylhet.

The second of my supposed species (P. poUux) was figured from



480 PROF. J. O.WESTWOOD ON INDIAN BUTTERFLIES. [Apr. 5,

a female specimen (of which sex many more specimens have been
obtained) having the upperside of the wings dark brown, with a

small whitish dot at the extremity of the discoidal cell of the fore

wings, and a row of small submarginal white spots (of different sizes)

parallel to the onter margin of the fore wing, which is marked with

slight marginal white incisions. The hind wings on the upperside

have a broad fascia of dirty greenish-white colour, strongly irrorated

with blackish scales, extending all across the middle of the wing and
into the discoidal cell, and divided by the longitudinal veins into

seven longitudinal patches ; the outer margin of this fascia is scalloped,

and is followed by a submarginal row of seven large white hmules,

the one next the anal angle being divided in the middle, and with

very slight marginal white incisures between the veins. On the

underside the pale-coloured portion of the hind wings (Plate XLIV.
fig. 4) extends much further towards the base of the wings, and is

also partially seen on the inner portion of the fore wings ; the sub-

marginal lunules are also larger. Various specimens of this female

varied from 4^ to 5^ inches in expanse. It is to be further noticed

that the hind wings are rounded in form, with the hind margins

slightly scalloped.

From tlie preceding observations it will be seen that, in addition

to the different dimensions, P. castor is distinguished by the large,

nearly white 4-partite spot between the outer angle and the disk of

the hind wings, which are elongate-ovate in form ; whilst P. pollux

has rounded hind wings, nearly the whole of the disk of which bears

a broad 7-partite band of strongly irrorated greenish-white colour,

separated by the veins, and gradually shaded off into the dark base

of the wings, and with a submarginal row of whitish lunules.

In the extensive genus Papilio there is great diversity in the ex-

tent of difference between the two sexes of the same species. Thus,
whilst in some (P. machaon, P. podalirius, &c.) it is almost impossible,

without microscopical examination, to distinguish the male from the

female, other species differ so greatly in size, shape, colour, and
markings as to lead to the opposite sexes being easily mistaken (as,

indeed, in many instances has been the case) for distinct species.

The decided determination of this question is, of course, only to be
obtained by an examination of the insects in nature, either by ob-

serving their actual sexual connexion, or by rearing the two sexes

from the same batch of eggs. Beyond this, of course, the assertion

of the sexual connexion between two dissimilar insects must of course

be conjectural ; and conjecture has been at work with the two insects

under consideration.

The late Mr. E. Doubleday introduced these insects as two distinct

species in his portion of the ' Genera of Diurnal Lepidoptera,' P.
castor being his 72nd species (p. 12), placed between P. erithonius,

Cramer, and P. phestus, Bdv. & Guerin, ' Voy. Coquille, Ins.' pi. 14.

f. 2 (to which latter it bears considerable resemblance in form)
;

whilst P. pollux is his 264th species, placed between P. dissimilis,

Linn. (P. panope, Linn., $), and P. palephales,Viest\v. 'Arc. Ent.'

t. 79. f. 1,2, from Manilla.
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By the late Mr. G. R. Gray (Catal. Lepid. Ins. Brit. Mus. 4to,

1852, p. 21) Papilio castor (sp. 93) is thus given :

—

"
cS . Papilio castor, Westw. Ann. Nat. Hist. ix. (1842), p. 37;

id. Arc. Ent. pi. 80. figs. 1, 2 [2, 2*] ; E. Doubl. Gen. of D. Lep.

pp. 12,72.
"$. Papilio pollux, Westw. Ann. Nat. Hist. ix. (1842), p. 37;

id. Arc. Ent. pi. 90 [80], fig. 1 ; E. Doubl. Gen. D. Lep. pp. 21,

264.

"Papilio xenocles, pt., Erichs. Wiegm. Arch. f. Naturg. 1843, ii.

p. 248.
" In collection (Brit, Mus.) from Northern India.

' " Variety a. d . Much less in size, and ornamented by small

lunules along the outer margin, especially below the white space of

the secondary wings. In collection (Brit. Mus.) from Northern
India."

In Mr. Hewitson's cabinet- (bequeathed by him to the British

Museum) the two species stood under the name of P. castor; and as

such they appear in the printed catalogue of his collection (p. 3),
without any reference to P. pollux.

Felder (Sp. Lepid., in Verb. Zool.-Botan. Gesellsch. Vienna,

1864, p. 320) gives as a separate section C, no. 244, P. castor, Westw.,
with P. pollux &s its female, followed by no. 414, P. phestus, Gue'rin.

Kirby (Syn. Cat. Diurn, Lep. p. 546) gives P. castor as the male,

and P. pollux as the female, of one species, " teste Athinson."

M. Charles Oberthiir (Etudes Entomol. part iv. " Catal. rais. des

Papilionidse de la Collection de Ch. Oberthiir," p. 49, December
18/9) gives as his species " 8a, S castor, Westw. Arc. Ent. pi. 80.

fig. 2; 2 polhuv, Westw. Arc. Ent. pi. 80. fig. 1 ;" but in his Ap-
pendix (p. 1 14) he states :

—"L'honorable M. Westwood m'a informe

qu'il etait convaincu que castor et pollux etaient non plus I'un le c? et

I'autre la $ d'une meme espece, mais bien deux especes difterentes

dont il connaissait pour chacun les deux sexes'. J'ai reru moi-meme
till SikJcim la $ castor semblable au S ." Here we have a distinct

statement that the female of P. castor is similar to the male.

The figures which accompany the present memoir have been drawn
with the view of showing the amount of variation undergone in the

shape of the wing and in the markings of these Butterflies, and bear-

ing on the question of their sexual modification and identity.

In Plate XLIV. fig. 1 the upperside of the hind wing of the ordi-

nary form of the male of P. castor is shown, its form being compared
with the outline of the hind wing of the female P. pollux. In this

figure the rudimentary tailed wing of the former (*), and the
rounded wing of the latter (a b), are unmistakably apparent. In
figure 2 the underside of the same wing of P. castor is delineated,

showing the series of small submarginal spots, some of which are

almost obsolete. Figure 3 represents the upperside of the hind wing
of the smallest specimen which I have yet seen of P, castor, and

' This part of M. Oberthiir's statement is erroneous, as I stated to him
that I possessed the two sexes of P.pollux, but onlj- males of P. castor, regarding
at that time the Butterfly figured in Plate XLV. fig. 1, as the male of P.pollux.
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which agrees with Mr. G. R. Gray's " variety a " above mentioned
;

and figure 4 represents the underside of the hind wing of the typical

P. polliix.

Plate XLV. fig. 2 represents a female insect from "India" in the

Hopeian Collection, measuring 4| inches in the expanse of the fore

wings, which agrees with the female P. pollu.v, except that the dis-

coidal fascia of the hind wings is reduced to a row of large hastate

marks beyond the middle of the wing, not reaching upwards to the

discoidal cell, more than half the basal portion of the wing thus being

of uniform rich brown colour, shghtly suffused beyond the middle

with fulvous scales—the fascia of hastate spots being but slightly

irrorated with dark scales, especially on the underside, and extending

across the wing to the anal margin. The hind wings of this female

specimen are of the rounded form of the ordinary females of P.

pollux.

I have now to direct attention to another specimen from " India,"

also in the Hopeian collection, figured in Plate XLV. fig. 1, which is

unquestionably a male, although it agrees so entirely in shape, colour,

and markings with the female represented in fig. 2 on the same

plate that it would be difficult to distinguish between them.

Here, therefore, we have a clear proof that the opposite sexes of

the same species do not differ from each other, except in internal

sexual organization.

Mr. Wood-Mason (Journal of the Asiatic Society of Bengal, vol.

xlix. part ii. 1880, p. 144, plates viii. and ix.) has lately described the

two last above-mentioned insects as the sexes of a new species, and

has applied to it the name P. dravidarum, of which he has given a

figure of the upperside alone of the male. The specimens described

by Mr. Wood-Mason were received from the Kadur district, Mysore,

and from Trevandrum. He considers my P. castor and P. pollux

as the two sexes of a distinct species, observing that in P. castor

" the sexes are, as regards colour and markings, as strongly differen-

tiated from one another as in any species with which I am acquainted
;

they also differ to some extent in form, the male having the fore wing

narrower, with the external margin obviously emarginate, and the

hind wing also narrower and produced, with the same margin more

deeply incised and lobed than in the female, both pairs of whose

wings in form more or less closely resemble those of both sexes in

the other two species," P. dravidarum and P. mahadesa from Bur-

mah, whilst " in P. dravidarum the sexes agree perfectly both in

form of the wings and markings, differing very slightly in colour

only ; so that but little sexual differentiation has here taken

place."

With respect to the females of .ly P. pollux, Mr. Wood-Mason
states that specimens from Assam, Cherra Punji, and Silliet have

rounded hind wings, >hilst others from Silhet and Sikkim have
" the third branch of the median vein produced into a small tooth."

Of one of these he gives a figure, named P. castor $ , describing these

latter specimens as having more distinctly cream-coloured hind

wings than the rounded-winged ones. One of these light-coloured-
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winged females is in tlie Hopeian collection, from Assam ; and
although this vein is produced rather more strongly than in the

other darker specimens, yet the hind wings are clearly as round as

in the others, and an inspection of Mr. Wood-Mason's two figures

(pi. viii. fig. 2, and pi. ix. fig, 2) is surely sufficient to prove the

specific identity of the two insects.

Of P. dravidariim Mr. Wood-Mason obtained a single specimen
of each sex ; this, however, is fully sufficient to show that the insect

figured by nie (Plate XLV. fig. 2) is either specifically distinct from
the females of P. pollux, or that it is a local and permanent variety of

that species peculiar to a more southern latitude, which may have
tended to intensify the dark colour of the wings, and to limit the

pale patches. Furthermore, Mr. Wood-Mason's descriptions and
figures fully confirm my opinion that the two insects represented in

my Plate XLV. are the two sexes of the same species or race, or geo-

graphical variety, as it may be considered. Here, then, we have the

two sexes identical ; and if (as I consider to be the case) the female
is so generally identical with the female P. pollux, I think we are

warranted in concluding that the real male of P. pollux has notyet been
discovered, and that when found it will closely resemble ihe female
both in the form of its wings, and in their characteristic suffused

markings. The common P. panope is a perfectly analogous case, in

which the two sexes of a species marked very like P. pollux are

identical.

Mr. Wood-Mason adduces no sufficient proof that P. castor is the
legitimate male of P. pollux ; and I must be allowed to suggest that

the analogy of those Butterflies which have a large white blotch on
the hind wings placed as in P. castor, and in which the females have
the same marks on the hind wings as the males, is of greater weight
in determining the non-sexual identity of my two species than the
unproved opinions of the authors quoted in the beginning of this

paper ; whilst the express statement of M. Ch. Oberthiir that he
possesses a female identical with my male P. castor, is sufficient to

disprove the assertion of the specific identity of my two insects. It

would, as it seems to me, be as improbable as if a new species of
Vanessa, closely alllied to V. atalanta, of which both the sexes are
identical in colour, form, and markings, were discovered in which
the male resembled V. atalanta and the female V. to or F, poly-
chloros.

The question has, moreover, been further complicated by the
occurrence of a singular gynandromorphous specimen o{ P. pollux, in
the collection of Mr. Semper of Altona, who has been so good as to

send me a photograph of it.' The upper surface of this specimen is

represented in Plate XLIV. fig. 5; and it has been described and figured

in the Entomol. Monatschr. of Vienna, vol. vii. p. 281, pi. six. The
specimen is for the most part a female of the ivxxe pollux type, to which
sex the wings belong, with the exception of the inner posterior portion
of the right fore wing and the outer angle and costal area of the right
hind wing, which portions are masculine. On comparing the shape of
the hind wings and the markings of the outer angle of the same wings
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of this monstrous individual with the same parts in the true female

wings (see Plate XLIV. fig. 1, male, Plate XLIV. fig. 4, female P.

polht.v) it will be sufficiently clear that it is to the latter that the

incipient male portion of the monster's wing is to be referred, and

that, had the male characters been fully developed, we should have

seen a specimen marked, like the female, with a row of large hastate

marks running across the hind wings, not, however, suffused towards

the base of the wing as in fig. 4, nor confined to the outer angle of

the wings as in figures 1 and 3, and wanting the large 4-partite

white patch of P. castor, of which there is no trace in Mr. Semper's

insect.

EXPLANATION OF THE PLATES.

Plate XLIV.

Fig. 1. Papilio castor c?, upper surface right hind wing.

2. P. castor (^ , under surface right hind wing.

3. P. castor (^ , upper surface right hind wing of small variety.

4. P. polh(x 5 1 underside of right hind wing.

.5. Gynandromorphous specimen of P. pollv.v,

Plate XLV.

Fig. 1. Papiliopollux, local variety? (P. r/rrttvWrtr?;???, Wood-Mason), male.

2. „ „ " „ „ (female).

7. On the Birds of the Vicinity of Lima^ Peru. By P. L.

ScLATER, M.A., Ph.D., F.R.S. With Notes on their

Habits by Prof. W. Nation, of Lima, C.M.Z.S. (Part

[Eeceived March 21, 1881.]

(Plate XLVI.)

The small collection lately received from our Corresponding

INIember, Prof. W. Nation, of Lima, which I now exhibit, serves to

show us how far, as yet, from being exhausted, even in the generally

well-known class of Birds, are the Andes of Peru. Out of the

twelve species represented in the present series, two appear to be

new to science, and several others (e. g. Polyonymus caroli and Me-
tallura opaea) are of much rarity.

Prof. Nation, who has fortunately passed with safety the ordeal

of the capture of Lima by the Chilian army, writes me word that

two friends, Mr. Dallas and Mr. Turfield, passing a holiday on the

Cordillera, agreed at his request to shoot such birds as they came
across, and to forward the same in the flesh to him in Lima. The
result of this plan exceeded Prof. Nation's utmost expectations; 150
specimens were secured, of which sixteen were new to Prof. Nation's

collection.

It is a selection from the birds so obtained that I now exhibit,

' Continued from P. Z. S. 1871, p. 498.
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1. BuARREMON NATiONi, sp. iiov. (Plate XLVI.)

Supra obscure cinereus, inleo nigricante, fronte loris et reyione

auriculari nigris ; alis caiidaque nigricantibus, extus ciaereo

adumbratis : suhtus purius cinereus, gutture {striga utrinque

rictali ormtto) et pectore medio albis ; ventre medio crissoque

cinnamomeis ; subalaribus et remigum marginibus internis albis ;

rostro nigra; pedibus corneis. Long, tot, 7'S, alee 3'3, caudce

3*4, tarsi V\.
Hah. Western Andes of Peru, above Lima, alt. 10,000 to 14,000

feet.

Mus. P. L. S.

This is quite a new bird to me. Mr. Nation sends it as " Pipilo

mystacalis ;" and I should have preferred to employ his name, had

there not been already a species oi Buarremon with that title attached

to it.

I have had some doubt whether to place this species in the genus

Buarremon (where its nearest allied forms are B. gutturalis and B.

albinuchus), or among the Finches in or near the genera Pyrgisonia

and Atlapetes. The Taiiagridse and Fringillida? (as I have arranged

them) come very close at this point ; and I do not pretend to say

that the distinction between them is not more or less of an arbitrary

nature. On the whole it seems most consonant with structure and

geography to arrange this bird amongst the Buarretnones ; and I

propose to name it after its discoverer, who has been so long an

ardent student of the Peruvian avifauna.

The bill of B. nationi is rather thicker and stronger than that

of B. albinuchus; and its culmen is rather straighter. In its generally

cinereous colour and cinnamomeous belly and under tail-coverts it is

rather divergent from other species of the genus.

Prof. Nation's notes on it are as follows:-

—

" This beautiful bird is found on the western sides of the Cordillera,

at an altitude of 10,000 to 14,000 feet.

" I have received many examples, male and female. The sexes are

similar ; the few white feathers on the head are seen in both the male

and female, and always present. Food, seeds and coleopterous insects.

Total length 8 inches, wing 4. Irides reddish brown."—W. N.

In our ' Nomenclator ' Mr. Salvin and I assigned twenty species

to the genus Buarremon. Since its publication the following ten

additional species have been described :

—

1. B. inornatus, Scl. et Salv. Ibis, 1879, p. 426, ex ^Equator.

2. B. melanolcemus, Scl. et Salv. Ibis, 1879, p. 425, pi. x., ex

Peruv.

3. B. melanops, Scl. et Salv. P. Z. S. 1876, p. 253, ex Boliv.

4. B. spodionotus, Scl. et Salv. Ibis, 1879, p. 425, ex Jilquat.

5. B. comptus, Scl. et Salv. Ibis, 1879, p. 426, ex -cEquat.

6. B. eki'oprorus, Scl. et Salv. P. Z. S. 1879, p. 504, ex Columb.

7. B. tricolor, Tacz. P. Z. S. 1874, p. 515, pi. Ixv., ex Peruv.

8. B, taczanowslii, Scl. et Salv. P. Z. S. 1875, p. 236, pi. xxxv.

fig. 2, ex Peruv.
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9. B. castaneifrons, Scl. et Salv. P. Z. S. 1875, p. 235, pi. xxxv.

fig. 1, ex Venezuela.

10. B. leucopis, Scl. et Salv. P. Z. S. 18/8, p. 439, ex iEquat.

Besides, we omitted to mention B. personatus (Cab.), ex

Guiana interiore : so that about thirty-two species of the genus
Buarremon are now known to us.

2. Phrygiltjs gayi (Eyd. et Gerv.).

Rather larger than Chilian specimens, and with a duller green

on the back. I am not now quite satisfied as to the distinctness of

the supposed P. aldunatii {cf. Ibis, 1869, p. 285).
" This bird was shot on the western side of the Cordillera, at an

altitude of 15,000 feet. The female and young birds, like all Tana-
gers, are of a duller colour. It is seen singly and in pairs. 1 foiuid

in its stomach pulpy fruit, seed, and bits of stone. Total length

7yV inches, wing 4^^. Irides reddish brown."—W. N.

3. Phrygilus fruticeti (Kittl.).

" Examples of males and females of this Finch have been sent to

me from this side of the Cordillera, at an altitude of 14,000 feet.

Food, seeds of the Lupinus tomentosus, which I saw growing on the

sides of the Andes in 1851."—W. N.

4. DiucA SPECULIFERA (d'Orb. et Lafr.).

Emberisa sjjeculifera, d'Orh. et Lafr. Voj'. dans 1'Am. me'rid. p.

362, t. xlvi. fig. 1.

Diuca speculifera, Scl. Cat. A. B. p. 111.

Phrygilus specuUfer, Scl. et Salv. P. Z. S. 1867, p. 985.

I am rather surprised to find this species so far north. Mr.
Nation says:—" I have never seen this bird before. The specimen

sent is a female ; but the two sexes are similar in colour. Mr. Dallas

informs me that it was shot on this side of the Cordillera, at a place

which I have ascertained to be at 5645 feet elevation. In its mouth
and stomach I found the tender shoots of a plant remarkable for the

greenness of its colour. It being reduced to pulp has prevented me
from discovering its name ; doubtless this plant is the food of this bird.

I also found in the stomach remains of insects (larvae), and a few bits

of stone. The irides are reddish brown. Total length 7j-^ inches,

wing 4^0. I am told that it was seen singly or in pairs."—W. N,

5. Catamenia inornata (Lafr.).

Linaria inornata, Lafr. Rev. Zool. 1847, p. 75.

Sporophila rujirostris, Landb. J. f. Orn. 1865, p. 404.

Cata7)ienia rujirostris, Tacz. P. Z. S. 1874, p. 521.

Catamenia inornata, Scl. et Salv. Nomencl. p. 31.

" Found on the western side of the Cordillera, at an altitude of
from 10,000 to 12,000 feet. Food very fine seeds. Irides black.

Total length 5y^ inches, wing 3^."—W. N.
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Mr. Nation's skia agrees with Central-Peruvian and Bolivian

specimens in my collection.

6. Sycalis lutea (d'Orb. et Lafr.).

Sj/calis hitea, Scl. Ibis, 1872, p. 46, t. ii. fig. 2.

This bird was shot at 8000 feet altitnde. It is a female.

7. OcHTHCECA LEUCOMETOPA, Scl. ct Salv. P. Z, S. 1877, p. 19.

These skins agree well with the typical specimens in my collection.

" This little Tyrant, which is unknown to me, seems to belong to

a genus between Pi/rocephalus or 2Ij/obius and Muscisaxicola. Like

the two former (according to my information from Mr. Dallas) it is

usually seen npon a dry branch, and is very fearless. Examining

tbe stomachs of many specimens, I found large larvae of such insects

as are generally seen in places where cattle have been feeding, and

many coleopterous insects, from which it may be inferred that

the birds hunt on the ivinff and on the ground. The sexes are

similar. Irides black."—W. N.
^

8. Leptasthenura pileata, sp. nov.

Supra murino-fusca, pileo summo Icete rufo ; capitis lateribus et

dorso striis longis alhis utrinque nigro limbatis perfusis ; alis

intus nigris, cxtus fuho limbatis ; reinigibus sexto et hiijus

proximis extus ad basin in pogonio externo macula rvfescenti-

fidva ornatis : subtus dilutior, fere pallide cinerea, gula et

pectore toio albo variegatis ; caiida nigricante, rectricihus

laterolibtis pallida cinereo terminatis ; subalaribus et remigum
marginibus internis dilute fidvis ; rostro et j^^dibus nigris.

Long. tot. G"3, alee 2'2, caudx rectr. med. 3*7, lat. 1*2, tarsi O'S.

Hab. In Andibus Peruviauis supra urbem Lima (Nation).

Mus. P. L. S.

Obs. Affiuis JO. andicolce sed minor, et pileo rufo, necnon maculis

ad basin remigum fulvis distinguenda.

" This Synallaxis is found on the western side of the Cordillera, at

an altitude of 8000 feet. From the description I have received of

it, this bird clings to the branches and twigs in attitudes as grotesquely

as a tit-mouse. I received three examples, all females. Food spi-

ders, coleoptera, &c. Total length 6^*^) inches, wing 2y"y-. Irides

black."—W. N.

9. POLYONYMUS CAROLI.

Cometes caroli, Gould, Mon. Troch. iii. pi. 1/7.

Sparganura caroli, Scl. et Salv. Nomencl. p. 86.

Polyonynms caroli, Heine f., J. f. Orn. 1863, p. 206.

Sappho caroli, Elliot, Syn. Troch. p. 155.

"This beautiful little Humming-bird isnnknown to me; I never saw
it till Mr. Dallas sent this example. It is a female, and was found

on the western side of the Cordillera at an altitude of from 8000 to
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10,000 feet. Food minute coleopterous insects. I rides black.

Total length 4^ inches, wing 2^^.
" P.S. I have since received two more examples ; all three are

females."—W. N.

10. Ramphomicron olivaceum (Lawr.).

Ramphomicron olivaceum, Elliot, Syn. Troch. p. 158.

Mr. Nation sends a female example of this scarce bird, of which I

have a male obtained bv Jelski at Junin, Peru (cf. Tacz. P. Z. S.

1874, p. 544.)
" A male and female of this species were shot on the western side

of the Cordillera at an altitude of 15,600 feet. The scaly luminous

feathers, which are only present in the male, have, according to the

position in which the bird is held in the light, three different colours :

the upper ones are greenish, the middle ones scarlet, and the lower

ones blue. I have sent you the female. Food exceedingly small

coleopterous insects. Total length 4^^- inches, wing 3f^y. Irides

bjack."—W. N.

11. Metallura opaca (Tsch.).

Metallura opaca, Elliot, Syn. Troch. p. 1()3.

Metallura cupreicauda, Gould, Mon. Troch. iii. pi. 191.

"Female. This Humming-bird is found on the western side of the

Cordillera, at an altitude of from 8000 to 15,000 feet. I have re-

marked that each individual has one or two white feathers, sometimes

on the head and sometimes on the back, but never in the same place

in two individuals. The contents of the stomach of many birds are

minute coleopterous insects. Total length
4f\j-

inches, wing
2Y^^i-.

Irides black."—W. N.

12. CoLAPTES RUPicoLA, d'Orb. Voy. dans I'Am. mer. p.

377, t. Ixii. fig. 1.

This example agrees nearly with Mr.Whitely's skins from South

Peru; but the pectoral spots are rather more cordate, thus showing

an approach to the form recently described by M. Taczanowski as

O. stolzmanni (P. Z. S. 1880, p. 209).
" This bird is found on the eastern side of the Cordillern, on plains

without any thing in the shape of trees or bushes, at an altitude of

12,170 feet. In 1851 I saw it singly and in pairs on the rocks,

and occasionally clinging to the rude stone walls of the few huts,

where, in the crevices, perhaps it makes its nest. I thought it ex-

ceedingly fearless. I found in its stomach many large larva; exceeding

an inch in length, and some bits of stones. The total length of the

adult male is I4y-^ inches, wing 7-fQ-
Irides pure yellow. Sexes

similar ; spots on the female rather smaller and duller."—W. N,
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8. On the Genus Gouldia of C. B. Adams, and on a new
Species of Crassatella. By Edgar A. Smith.

[Received March 15, 1881.]

Special attention having been called to the name Gouldia in the

volume of the Society's 'Proceedings' for 1879 (p. 131) by Mr. W.
H. Dall, in a communication entitled " On the Use of the generic

name Gouldia in Zoology," I beg to present to the Society a few ob-

servations on the Molluscan group bearing this designation. Having
recently had occasion to examine some of the shells which have
been described under that name, I find that it is untenable ; and
therefore the genus Gouldia of Bonaparte is left free for adoption

by ornithologists.

The types of Adams's genus were two species from the "West

Indies, G. cerina and G. parva. Of these the former proves to be

a species of Circe, and the latter a small Crassatella. Tliis {parva),

says Carpenter (Mazatlan Cat. p. 82), "bears a general resemblance

to Circe minima." This, however, must be erroneous, probably a

lapsus calami. He states that he examined specimens of G, parva
in Mr. Cuming's collection ; these, however, I cannot now find

;

and it appears to me that it was, in all probabiHty, the G. cerina

which he had before him, specimens of which are preserved in the

Cumingian collection. The latter does " bear a general resemblance

to Circe minima," whilst the description of G. parva in no way
accords with it, but rather characterizes one of the Crassatelloid

species found in the West Indies, which have been assigned to

Gouldia. C. B. Adams's description runs thus:

—

"Te&tk Astarte

affini, sed dente laterali remota anteriore in utraque valva instrucla

;

pallii impressione vix vel hand sinuaia."

These characters do not well apply to the first of his species, G.
cerina ; for that is very unlike an Astarte, lacking the epidermis so

characteristic of that group, and having coloured markings, which,

with one exception, are altogether absent in the genus referred to.

I am therefore inclined to believe that the Astartoid resemblance

referred to the second species, G. parva, his description being appli-

cable to Astarte, and the shell which I refer to it certainly not

unlike that genus, being compressed and strongly concentrically

ridged and sulcate.

Adams's generic diagnosis (Proc. Bost. Soc. Nat. Hist., 1845, vol.

ii. p. 9) makes no mention of the hinge-ligament. In his G.

cerina, however, it is semiexternal, as in Circe, whilst in his G.
parva and G. pacijica it is internal, as in Crassatella. This has

been pointed out by Carpenter in 1863, in his Supplementary
Report on the MoUusca of the West Coast of North America,

p. 544, where he observes, "It appears that Gouldia {Thetis, C. B.
Ad. olim, non Sowerby, nee H. and A. Ad.) is congeneric with
" Circe '^ minima, not with the Astartids. Prof. Adams's fresh spe-

cimens of his G. pacijica prove to have the crassatelloid internal

"Proc. Zool. Soc— 1881, No. XXXII. 32
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ligament, and represent one of the many remarkable forms of that

group." Jeffreys also (Brit. Con. ii. p. 321) has pointed out the

identity of GovMia and Circe,

A List of Species which have been re/erred to the Genus Gouldia.

1848. Gouldia pfeijferi, Philippi. Cuba,

Philippi, Zeitsch. Malakol. vol. v. p. 133 (as Astarte)

;

Tryon, Proc. Acad. Nat. Sei. Philad. 1872, p. 249 (as

Gouldia).

1857. Gouldia varians. Carpenter. Mazatlan.

Carpenter, Cat. Mazatlan, p. 83.

1845. Gouldia mactracea, Liusley. United States.

Linsley, Amer. Journ. Sci. Arts, vol. xlviii. p. 275, wood-

cut (as Astarte); Gould, Invert. Mass. ed. 2, 1870, p. 128,

fig. 442 (as Gouldia).

1873. Gouldia isabella, Hutton. New Zealand.

Hutton, Cat. Shells of New Zealand, p. 7Q.

=-Crassatella bellula, A. Adams; Hutton, Man. New
Zeal. Moll. p. 158.

1861. Gouldia dilecta, Gonld. Kagosima, Japan.

Gould, Proc. Bost. Soc. Nat. Hist. vol. viii. p. 32 ; Otia

Conch, p. 170.

1862. Gouldia fasiigiata, Gould. North Carolina.

Gould, Proc. Bost. Soc. Nat. Hist. vol. viii. p. 282 ; Otia

Conch, p. 239.

1865. Gouldia australis, Angas. Port Jackson.

Angas, Proc. Zool. Soc. 1865, p. 459 ; 1867, p. 928.

1869. Gouldia modesta, a. Ad&ms. Gulf of Tunis.

H. Adams, Proc. Zool. Soc. 1869, p. 275, pi. 19. f. 14.

1803. Gouldia minima, Montagu. Great Britain.

Montagu, Adams's Genera, vol. ii. p. 485.

1845. Goiddia cerina, C. B. Adams. Jamaica.

C. B. Adams, Proc. Bost. Soc. Nat. Hist. p. 9; Reeve,

Conch. Icon. sp. 140 (as Venus).

1845. Gouldia parva, C^. kdaxas. Jamaica.

C. B. Adams, I. c. p. 9.

1841. Gouldia martinicensis, d'Orbigny.

D'Orbigny, Sagra's Hist. Cuba, vol. ii. p. 288, pi. 27.

figs. 24-26 (as Crassatella) ; Adams, Gen. Moll. vol. ii.

p. 485 (as Gouldia),

1841. Gouldia guadaloupensis, d'Orbignv.

D'Orbigny, /. c. p. 289, pi. 27. figs. 24-26 (as Crassa-

tella) ; Adams, /. c. p. 485 (as Gouldia).

1852. Gouldia pacijica, C. B. Adams. Panama.
C. B. Adams, Panama Shells, p. 275.

1869. Gouldia lamellosa, Issel. Red Sea.

Issel, Mai. Mar. Ross. p. 73, pi. i. fig. 7.

Of the above-named species, Goiddice pfeifferi, varians, mactracea,

isabella,parva, martinicensis, guadaloupensis, pacijica,fastiyiata, and
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modesta are small forms of the genus Crassatella. Gouldim minima,
ceriiia, australis, and perhaps dilecta, which I only know from
description, prove to helong to Circe ; and G. lamellosa is unknown
to me. Of the former group, four species, viz. guadeloupensis,

parva, mactracea, and pfelfferi, are, I believe, one and the same
shell, and may retain d'Orbigny's name, which was the first pub-
lished. In conclusion I will add the description of a small species

of Crassatella from the west coast of Africa.

Crassatella knockeri, sp. nov.

Shell small, transparent whitish, angular at the beaks, rounded
on the ventral margins, compressed, a little inequilateral, concentri-

cally ribbed. Ribs strong, terminating anteriorly at the narrow
shallow lunule, and posteriorly defining a very narrow linear dorsal

area separated by deep sulci rather broader than the ridges. Um-
bones small, smooth, hyaline, approximated ; anterior and hinder

dorsal slopes subequal, the former feebly concave, the latter recti-

linear. Hinge consisting of two cardinal teeth in the right valve,

the anterior one very conspicuous, the other very small ; and two in

the left of more equal size. Lateral teeth elongate, one on the pos-

terior slope of the right valve, fitting into a corresponding groove in

the left, and one on the anterior slope of the latter received by a

groove in the right. Ligament placed in a cavity immediately pos-

terior to the two cardinal teeth of the left valve, and between those

of the right. Interior of valves glossy, exhibiting the external rib-

bing, owing to their transparency, prettily crenulated within along the

ventral margin. Length from umbo to opposite margin 4^ millim.,

width 41, diam. 1^.

Hab. Whydah, West Africa (dredged by Captain Knocker, R.N.).
Although of small size, this pretty shell appears to be adult ; and

the crenulated inner edge of the valves indicates maturity. Its

transparent texture is peculiar ; and it is very stoutly costate for so

small a species.

May 3, 1881.

Professor Flower, LL.D,, F.R.S., President, in the Chair.

The following papers were read :

—

2,2*
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1. Contributions to the Systematic Arrangement of the

Asteroidea.—I. The Species ofthe genus Asterias. By
r. Jeffrey Bell^ M.A.j F.Z.S., Professor of Compara-

tive Anatomy in King^s College.

[Eeceired March 21, 1881.]

(Plates XLVII. & XLVIII.).

The amount of yariation exhibited by the species of the genus
Asterias has, as might have been expected, led to the formation of

a large number of forms which are at any rate nominally distinct.

gr^ Tempting as the work of revision of such a genus ought to be, it has

never attracted the attention of any zoologist wlio has written on the

subject since the time of Miiller and Troschel (1842). The most
important and comprehensive work which has appeared is that of

M. le Prof. Edmond Perrier, of the Jardin des Plantes. This essay,

which was originally published in that still young but already so

fertile journal the 'Archives de Zoologie experimentale ' of M.
Lacaze-Duthiers, has since appeared separately'.

M. Perrier's work, though bearing the unambitious title of
' Revision de la Collection de Stellerides du Museum d'histoire

r.aturdle de Paris,' is so far extensive in its scope that it contains

also a revision of die specimens in the British Museum, and de-

scriptions of a number of the new species therein contained. In so

far as Prof. Perrier has done his best to get their full value out of

the descriptions of Dr. J. E. Gray, which, it must be owned, are

peculiarly insufficient and unsatisfactory, and has also been in some
cases bold enough to describe new species from single specimens, he

has relieved me of two duties, which are always unj)leasant.

Much, however, as M. Perrier has done with and for the genus

Asterias, it would be not proper to pretend to say that he has given a

complete revision of the genus : he details only forty-nine species, and
does but little to indicate the affinities of the species he mentions,

and nothing at all as to resolving them into either natural or arti-

ficial groups.

Nor can the present essay ask to be regarded as any thing else

than a tentative eifort in the direction of a complete revision. The
collection in the British Museum is still in want of a number of

describlid species; while, on the other hand, we must wait for a

more perfect monograph till the specimens, which were doubtless

collected by the ' Challenger,' and are now being worked out under

able hands elsewhere, shall have found their jiroper place in the

stores of the national collection. The rich collection made under

the supervision of Mr. Alex. Agassiz will soon be described by
M, Perrier.

1 Paris (Eeinwald, 1875).
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A synonymic Catalogue of the Asterida being, then, a desideratum

for which we must still wait, I have here endeavoured to aid the

author of that future catalogue by an attempt to adopt a method by

which it will, as I hope, be easier than heretofore to recognize

rapidly the characters of species already described, and to see what

has been ah-eady more or less definitely effected in the determination

of the synonymy.
The arrangement of the species either by natural characters, or by

special points arbitrarily selected on account of their real or apparent

convenience, has necessitated the careful examination of the cha-

racters of the species already represented by specimens in the

British Museum, and the close study of the descriptions of the

unrepresented species. When these descriptions are examined with

a view to obtain from them information as to certain characters, we
are soon struck by the variation in the modes of description, by
which this group has suffered so much.

In directing attention, therefore, to the points by which, as I

imagine, we can most satisfactorily and conveniently group the

numerous species of this genus, I would take the opportunity of

urging on those naturalists in whose care rare species may be, or to

whom new species may come, to give us definite and exact infor-

mation on these points, without, however, any prejudice to other

structural characters which, seemingly useless at present, may to

more sagacious naturalists prove to be of the highest systematic

value.

There are some species described by Dr. Gray which it will, I

believe, never be possible to recognize ; no specimens in the Museum
bear the labels of the names A. eckinata, A. aster, A. wilkinsonii,

and A. muUiradiata (Heliaster) ; and the descriptions that are given

are certainly no aid at all to their identification. I propose to omit
these names altogether from all the succeeding lists ^

Of these lists, the first gives a catalogue of the names which have
been a|)plied to forms which are at present supposed to be specifically

distinct from one another ; to all these names there is added a

reference to a work in which the species has been more or less com-
pletely described. In the case of nearly all descriptions made previously

to the year 1840, reference is made to the account given by Midler

and Troschel in their * System der Asteriden ;
' in the case of

Brandt reference is made, unless otherwise noted, to the ' Prodromus
descriptionis Animalium ah H. Mertensio . . . observatorum,' pub-
lished at St. Petersburg in 1835 '. The papers of Dr. Stimpson are

^ The following quotations from a letter in which Prof. Perrier was kind
enough to answer some questioua which I addressed to him will show how far

we are in accord on this point :

—

"II m'a ete impossible de retrouver au
Museum VAstcrias bootes de Miiller et Troschel, et je n'ai conserve le nom dana
mes listes qii'a cause de I'autorite de ces auteurs.

" Je vous en dirai autant des Asterias aster et A. wilMnsonii que je n'ai pu re-

trouver n au British Museum ni ailleurs, et qui ne sont pas reconnaissables

d'apres lea descriptions de Gray."
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referred to by the numbers i., ii., iii. in brackets after his name ; and

these numbers refer respectively to :

—

(i.) " On new Genera and Species of Starfishes of the Family

Pycnopodidse {Asteraeanthion, Miiller and Troschel)." Proc. Boston

Soc. of Nat. Hist. viii. pp. 261-273.

(ii.) " Synopsis of the Marine Invertebrata of Grand Manan."
1853, Smithsonian Contributions.

(iii.) " Crustacea and Echinodermata of the Pacific Shores of

North America." Boston Journ. Nat. Hist. vi. (1857).

The papers of Dr. Liitken to which references are made are con-

tained in the ' Videnskabelige Meddelelser ' (Copenhagen) for various

years, which are distinguished by their respective dates.

So, too, the papers of Philippi which appeared in Wiegmann's
' Archiv fiir Naturgeschichte ' are distinguished from one another

by the year of their publication.

In the case of Dr. Gray, reference is made to his beautifully

illustrated 'Synopsis of the Species of Starfish in the British Museum'
(1866).

And, finally, when p. and a number follow alone the name of

Perrier, reference is made to the already mentioned ' Revision,' and

to the pagination of it as a separate publication.

In other cases the references given are so full as to need no

explanation.

The letters B.M. are placed against the names of the species

specimens of which are in the British Museum.

I. List of the Species o/Asterias now regarded as distinct.

1. acervata, Stimpson (i.), p. 271-

2. acutispina, Stimpson (i.), p. 262.

3. (Bqualis, Stimpson (i.), p. 273.

4. africana, M. Tr. p. 15. (B.M.)
5. alba, Bell, P. Z. S. 1881. p. 92. (B.M.)

6. amureiisis, Liitken (1871), p. 296. (B.M.)

7. a«^a?Wzco, Liitken (1856), p. 105. (B.M.)

8. bootes, Miiller and Troschel, p. 17.

9. borbonica, Perrier, p. 61.

10. brachiata, Perrier, p. 65.

11. brandti. Bell, P. Z. S. 1881, p. 91. (B.M.)

12. brevispina, Stimpson (ii.), p. 88.

13. calamaria, Gray, p. 1. (B.M.)

14. camschatica, Brandt, Prod. p. 70.

15. capensis, Perrier, p. 73. (B.M.)

16. capitata, Stimpson (i.), p. 264.

17. clavatum, Philippi, 1870, p. 269.

18. compta, Stimpson (i.), p. 270.

19. conferta, Stimpson (i.), p. 263.

20. cribraria, Stimpson (i.), p. 270. (B.M.)

^ And also published in the Eec. des Actes de I'Acad. Imp. de St. Petersbourg

for 1834.
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21. cunninghami, Perrier, p. 73. (B.M.)

22. disticha, Brandt, Middendorff's Reise, p. 31.

23. epichlora, Brandt, p. 70. (B.M.)

24. Jissispina, Stimpson (i.), p. 264.

25. forbesi, Desor, Proc. Bost. Soc. iii., p. 67. (B.M.)

26. fulgens, Philippi, 18/0, p. 274.

27.fulva, Philippi, 1870, p. 270.

28. fungifera, Perrier, p. 73.

29. yelat'mosa, Meyen, Reise, i. p. 222. (B.M.)

30. gemmifer, Perrier, Ann. Sc. Nat. 1869, xii. p. 237.

31. germuini, Philippi, 1858, p. 266.

32. glacialis, M. Tr. p. 14. (B.M.)

33. grcenlandica, Steenstrup, Vid. Med. 1854, p. 260. (B.M.)

34. hexactis, Stimpson (i.), p. 272.

35. hispida (Pennant), Forbes's British Starfishes, p. 95. (B.M.)

36. ianthina, Brandt, p. 69 \

37. japonica, Stimpson^. (B.M.)
38. kaiherincB, Gray, p. 2. (B.M.)

39. /inckii, M. Tr. p. 18.

40. littoralis, Stimpson =* (ii.), p. 14. (B.M.)
41. luetkeni, Stimpson (i.), p. 265.

42. lurida, PhiHppi, 1858, p. 2G5.

43. margaritifer, M. Tr. p. 20.

44. meridionalis, Perrier, p. 76. (B.M.)
45. mexicana, Liitken (1859), p. 94.

46. mitis, Philippi, 1870, p. 272.

47. mollis, Hutton, P. Z. S. 1872, p. 812.

mollis, Studer, Mb. .\k. Berl. 1876, p. 457 (see studeri).

48. muelleri, Sars, Arch. f. Naturg. xx. (1844), p. 169. (B.M.)
49. neglecta, Bell, P. Z. S. 1881, p. 94.

50. nuda, Perrier, p. 71. (B.M.)
51. obtusispinosa. Bell, P. Z. S. 1881, p. 92. (B.M.)
52. ochotensis, Brandt, Middendorff's Reise, p. 28. (B.M.)
53. ochracea, Brandt, p. 69. (B.M.)
54. panopla, Stuxberg, (Ef. Vet.-Ak. 1878, iii. p. 32.

55. paucispina, Stimpson (i.), p. 266. (B.M.)
56. pectinata, Brandt, p. 70.

57. perrieri, Smith, Ann. N. H. (4) xvii. p. 106. (B.M.)

58. polaris\ M. Tr. p. 16. (B.M.)
59. polyplax. Arch, fiir Naturg. 1844, p. 178. (B.M.)

60. rarispina, Perrier, p. 62. (B.M.)

' Probably a variety of A. ochracea, Brandt (Stimpson (iii.) p. 87).
^ I have searched for, but have been unable to find any description of this

species (y. ivfra).

3 This reference seems, by some accident, to have been dropped out from
M. Perrier's bibliography, s. ". p. .51

.

* It must be remembered that Midler and Troschel used the generic term
Asteracanthion ; they were therefore witliin their rights in using the specific

term polaris, although Asferias polaris was the name given (1824) by Sabine

to Ctenodiscus cristatus.



-496 PROF. F. J. BELL ON THE GENUS ASTERIAS. [May 3,

61. rodolphi, Perrier, p. 41. (B.M.)
62. rubens, M. Tr. p. 17. (B.M.)
63. riiffispina \ Stimpson (i.) p. 267. (B.M.)

64. rupicola, Verrill, Bull. U. S. Nat. Mus. i. 3, p. 71. (B.M.)

65. scaber, Hutton, P. Z. S. 1872, p. 812.

66. sertulifera, Xantus, Proc. Acad. Nat. Sc. Philad. 1860,

p. .568.

67. sinusoida, Perrier, p. 74. (B.M.)

68. spectabilis, Philippi, 1870, p. 271.

69. stellioniira, Perrier, Ann. Sc. Nat. xii. (1869), p. 240. (B.M.)

70. stuihri, Bell, P. Z. S. 1881, p. 91 (mollis, Studer).

71. sulcifer, Perrier, Ann. Sc. Nat. xii. (1869), p. 235. (B.M.)
72. tenera, Stimpson (i.), p. 269. (B.M.)
73. tenuispina, M. Tr. p. 16. (B.M.)
74. troscheJi, Stimpson (i.), p. 267. (B.M.)
75. vancouveri, Perrier, p. 64. (B.M.)
76. varia, Philippi, 1870, p. 272.

77. vulgaris, Verrill, Proc. Best. Soc. N. H. x. (1866), p. 347.

The li?t which now follows gives, in alphabetical order, the more
important of the specific titles which have been applied to species

previously named. The list has been here limited to those forms

which have been regarded by competent naturalists as members of

the genus, as defined and limited by Miiller and Troscbel, or what
may, for brevity, be styled the Asteracanthion division of the Asterida.

1 may, in passing, be allowed to beg leave to be excused from
entering into any defence of tlie use of the generic term Asterias.

I can add nothing to the summary of contending facts which have

been put out by the Rev. A. M. Norman'; and I willingly give in

my adhesion to the majority of his arguments. The labours of

synonymy are severe enough to justify me in refusing to go again

into a detailed examination of a subject which seems to me to

have been exhausted ^.

To the left of some of the names there is placed the name of an
authority who has directed attention to the synonymy of the species

in question.

II. List of the Principal Names which are regarded as

Synonyms.

1. albulus, Stimpson, =^ Stichaster albulus.

2. angulosa, O. F. M., = glacialis, O. F. M.
(Verrill.) 3. arenicola, Stimpson, = forbesi, Desor.

(Liitken.) 4. atlantica, Verrill, = tenuispina, Lamk.
5. aurantiaca, Meyen, = Stichaster aurantiacus.

^ If the specimens collected by Dr. Cunningham have been correctly identified,

A. ruffispina must be very closely allied to A. antarctica.
2 Annals and Mag. Nat. Hist. (3) xv. p. 120.
3 Compare also the note by Verrill in the Proc. Boston Soc. Nat. Hist. x.

(1866), p. 339,
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(Perrier.) 6. australis, Perrier, = calamariu. Gray.
(Verriil.) 7- berylinus, A. Ag., = forbesi, Desor.

(Verrill.) 8. borealis, Perrier, = polaris, M. Tr.

9. clathrata. Pennant, = rubens, Linn.

9a. douglasi, Perrier, = jjolaris^.

10. fabricii, Perrier, = vulgaris.

11. gigantea, Stimpson, = katherince. Gray
(Perrier.) 12. glacialis, Grube, = tenuispina. Link.

13. glacialis, Johnston, = rubens, L.
14. globifera. Gray, = Uniophora globifera.

15. granifera, Laink., = U. granifera.

16. Jiolsaiica, Retzius, = rubens, L.

17. jehennesi, Perrier, = calamaria. Gray.
18. madeirensis, Stimpson, = webbiana, D'Orb. = gla-

cialis, O. F. M.
1 9. minuta, Retzius, = rubens, L.
20. novce-boracensis, Perrier, = forbesi.

21. pallida, Perrier, = vulgaris, Packard.
22. palceocnjsfalhts, Sladen, = Pedicellaster pal(EO~

crystalius, L.

23. problema, Steenstrup, = Stichaster albulus.

24. roseus, O. F. M., = S. roseus.

2.5. rubens, Gould (part.), = vulgaris, Packard.
26. rubens, Stimpson, = vulgaris, Packard.
27. rubens, Duj. and Hupe (part.), = polaris, M. Tr.

28. ruslica. Gray, = gelatinosa, Meyen.
29. savaresii, Delia Chiaje, = tenuispina, Lamk.
30. spinosa, Say (part.), = vulgaris, Packard.
31. stimpsoni, Verrill, = vulgaris, Packard.
32. striatus, M. Tr., = Valvaster striutus.

33. violacea, O. F. M., = rubens, L.
34. webbiana, D'Orbigny, = glacialis', O. F. M.

Sp. inc. sedis.

A. microdiscus (Stimpson) ; see Liitken, Ann. N.
H. (4) xii. p. 329.

1 M. Perrier's decision, as communicated to me by letter.

^ I owe this synonymy to M. Perrier. On comparing the description of
D'Orbigny with undoubted specimens of " A. madeirensis," Stimpson, I came to

the conclusion that the species were identical. Thinking it remarkable that this

resemblance had not before been noted, I wrote to Prof Perrier asking him if he
had in the Jardin des Plantes the type of A. webbiana. He answered " J'ai sous les

yeux le type de VA. webbiana de d'Orbigny ; mais je suis convaincu, sana
pouvoir cependant I'affirmer d'une maniere absolue, que c'est seuieiiient, comme
\'A. madeirensia, une forme de VAsterias glacialis" On comparing specimens
named by M. Perrier, in the British Museum, of these last two species, I too
feel convinced that they are identical. We have, then,

Asferias glacialis, O. F. Miiller ; Miiller and Troschel, System der Asteriden,

p. 44 ; &c.

Stcllonia webbiana, d'Orbigny, in Webb and Berthelot's lies Canaries, Zool
(Moll.), p. 142, pi. ii. figs. 8-13.

Asteracantliion webbianum, Duj. and Hupe, Echin. p. 350.

Asterias madeirensis, Stimpson, Proc. Boston, Soc. N._H. 1861-62, p. 263.

(Verrill.)

(Perrier.)

(Perrier.)

(Perrier.)
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It will be of interest to institute a comparison between the two
lists here given and that of M. Perrier. Here we find altogether

the not inconsiderable number of one hundred and eleven specific

appellations ; and of this only thirty-five are to be found in the
second or synonymic list. M. Perrier describes all together forty-nine

species ; and when we look through his synonymy, we find that all

together he makes mention of sixty-eight names. The proportion
of accepted to synonymous terms is therefore almost exactly the same
in the two lists. This is, I must say, a somewhat painful state of
things; for I am inclined to regard an increase in the number of

proved synonyms as a not unfair proof of advance in our knowledge
of the forms described.

Advance of knowledge has, however, so far taken place since the
publication of Perrier's ' Revision,' that our knowledge of the Arctic

fauna and of that of the more southern seas has been somewhat
increased, while the critical remarks of Verrill have somewhat re-

duced the number of species which, named by Valenciennes or by
himself, M. Perrier had regarded as undescribed.

Comparatively lately (1878) Prof. Perrier has published an essay

on the Geographical Distribution of the Starfishes, in the ' Nouvelles
Archives du Museum '

(2'"'' ser.) ; and in the nearly complete list of
species which he there gives, he enumerates eighty-two species in the
genus Asterias, or five more than are named in the list just given.

This new list moreover contains the names of seven species not
detailed by M. Perrier, viz. :

—

A. mollis of Studer {studeri of Bell) ;

A. perrieri, E. Smith ; A.fulgens, Philippi ; and A. alba, brandti,

neglecta, and obtusi- spinosa oi ^e\\.

On the other hand, M. Perrier's list contains the following, which,
as I think, have been demonstrated by Verrill to be synonymous of

names already entered, viz. A. arenicola, A. borealis, A. fabricii,

A. pallida, and A. stimpsoni. A. madeirensis I have shown to be

synonymous with A. webbiana
;
A. globifera will be placed witli

Uniophora : A. wilkinsoni and A. aster of Gray I cannot, as I

have already said, even pretend to recognize. A. jehennesi would
appear to be the same as A. calamaria.

Like M. Perrier, I retain in the lists the name of A. bootes, "k
cause de I'autorite de ses auteurs ;" but as the type is lost or unknown,
the species will probably always be—what it has already been called,

one of the " mysteries of Paris."

Of late years the only catalogue of the genus which claimed to be

complete was published by MM. Dujardin and Hupe ; it details,

however, only thirty-seven species, of which nine have, with the

progress of our knowledge, been since referred to other generic

divisions.

This brief review will, I think, be sufficient to afford evidence of
the pressing necessity of a closer and more critical study of the
constituent species ; what now will follow is to be regarded as a
preliminary attempt to make some sort of introduction to a work
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of greater value which neither specimens nor opportunities yet

allow'.

1 now proceed to the consideration of the heads under which the

numerous species of this genus are to be grouped. The genus Aster-

acanthion of Miiller and Troschel was divided by a single coup into

a group with spines on the back, and a group with stalked knobs on

the back ; those of the former group alone are now members of tlie

emended genus. No other zoologist has, so far as I kuow, attempted

any convenient grouping of the species, though Dr. Stimpson has

rendered some assistance in this direction by pointing out the affi-

nities of the species he describes.

It is, at the same time, obvious enough that there is a very large

number of species in the restricted and emended genus Asterias ; and

the number is unwieldy even now, when our knowledge of the varia-

tions that may be found in it is very possibly altogether elementary.

No good, however, is gained by hastily accepting or proposing ill-

defined generic coups; the more necessary work just now is to sort

out the species into different categories. These must be as natural

as they can be ; but where nature fails us, or becomes too obscure for

our vision, we must make use of what are not so satisfactorily

natural characters.

It is necessary to make some such preface as this, because I have to

propose a primary subdivision of the genus to which, from purely

theoretical considerations, it would be possible to raise some not un-

important objections ; for I propose, first of all, to separate the species

into those in which there are developed more than five rays, and those

in which, so far as we know, the number five is constantly retained.

To these two groups I propose to apply the terms Heteractinida and

Pentactinidd^

,

It is, so far as is yet known, only among the former, or Heterac-

tinida, that the presence of more than one madreporic plate has been

noted, though in forms which belong to the Heteractinida, but in

which five arms only are developed (and this is not only a possible,

but an actual case) there may be, and at times are, two madeporites.

The plurality of madreporic plates affords a good secondary point of

difference ; and I propose, therefore, to form subdivisions which may
respectively be known as polyplacid and monoplacid.

The third distinctive character lies in the number of spines which

border the ambulacra—theadambulacral spines : as an ordinary rule,

one finds one or two rows of these ; and the forms which belong to

them may be distinguished respectively as Monacanthida and Dipla-

canthida.

It is a difficult matter to say exactly what is the real significance

of the difference in the number of the rows of adambulacral spines.

In the first place, it is necessary that we should have for a number
' This might almost be an echo of the words of Prof. Ales. Agassiz (see

'North-American Starfishes,' p. 122).
2 Whether this division be natvu-al or artificial, it will, for the great majority

be found, I think, to work pretty satisfactorily : the problem of heteractiiiism

is still unsolved ; and it is a serious question whether the heteractinism of e. g.

A. temdsjnna is exactly comparable to the polyactinism of e. g. Heliaster.
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of rare species more exact and definite information than has yet been
afforded. But little light is thrown upon the subject by a reference

to the characters which obtain in Brisinga, owing to the extremely

generalized character of that important form ; the adambulacral

spines are, according to the careful description of G. O. Sars, arranged

in the adult in three longitudinal rows, of which those of the outer-

most row are distinctly the longest ;
" in very young specimens,"

however, it is to be noted that the "two innermost are yet undeve-
loped, so that there is only a single longitudinal row of furrow-

spines along the middle of the adambulcral areas."

Although there is this tendency to a disposition of the adambula-
cral spines in one or two rows, there are (a) cases, e. g. A. panopla,

Stuxberg, in which there are three rows, and (/3) specimens of the

common and widely-spread A. rubens and of other species which do
not always exhibit a constant regularity : the spines may be set more
or less distinctly along three planes ; but it is rarely that three spines

are found on one and the same plate ; and it is clear that there is a

tendency to the development of a single continuous series, arranged

as nearly as possible in a perfectly straight row. If, further, we con-
sider how extremely short is the longitudinal axis of the ossicles, and
the size of the spines that are placed on them, and that the packing
of the spines does nevertheless diverge but little into any thing what-
soever of a zigzag arrangement, we are, I think, justified for the

present in not enforcing any such further subdivision as would be

expressed by such terms as isacatithid and anisacanthid.^

There is a considerable body of fact which would justify such a

division ; but there is need of further study and fuller information to

enable us to speak definitely as to the permanency of any real anisa-

canthid arrangement ; the species in the following lists, which are

distinguished by an asterisk sign are those in which this irregularity

is most conspicuous.

III. Primary Groups of the Species of Asterias.

A. HETERACTINIDA.
I. POLYPLACIDA.
i. MONACANTHIDA.

calamaria. tenuispina.

ii. DlPLACANTHIDA.
*acutispina. pohjplax.

capensis.

II. MONOPLACIDA.
i. MONACANTHIDA.

gelatinosa. perrieri.

gemmifer. rodoljphi.

katherince.

* These terms would, of course, express the difference between forms in which
the spines are the same in number on all the plates, and those in which the spines

are iiuequally distributed.
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A. eequnJis probably belongs to this group ; but we have not suffi-

ciently definite information as to the number of the madreporic plates,

or of the rows of adambulacral spines.]

ii,
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iii. POLYACANTHIDA.
panopla.

The number of species in the first two groups of the Pentactinida

is still so large that we must now attempt to find some means by
which they may be still further subdivided.

Among a certain number of forms we find a special modification

of some of the dorsal spines, which come to form an encircling

fringe around the madreporic plate. In some species these spines

are obvious enough ; but I know of no author except Prof. Verrill

who has directed any attention to them\ or attached any impor-
tance to their presence. As, however, I will show in detail further

on, I cannot give in my adhesion to the validity of the genus Lep-

tasterias, even when the proposition comes from so deservedly

honoured and distinguished a naturalist. I doubt, in fine, whether
they can be used as any thing more than a convenient separation-

character in a genus where specific characters are so rare.

The species, then, which are provided with a circlet of spines round
their madreporic plate may be distinguished as the Echinoplacida

;

such among the Diplacanthid Pentactinida are :

—

A.fulva (with 18 spines).

A. germaini (with spines indistinct).

A. lurida (with 12 spines).

A. nuda (with spines irregularly distributed).

A. obtusispinosa (with 12 spines).

A. sinusoida (with spines irregularly distributed).

A. spectabilis (with 18 spines).

It is curious to observe that, as yet, the echinoplacid condition has

not been noted as obtaining among the Monacanthid Pentactinida

;

among the Polyactinida the echinoplacid condition seems only to

have been observed in the diplacanthid monoplacid form acervata,

where there are said to be 13 spines around the madreporic plate.

In a description of the species A. brandti, which I lately communi-
cated to the Society^, I have directed attention to the mode of arrange-

ment of the greater number of the intermediate spines on special local

modifications of the integument, which may be known as special

plates. This arrangement should be familiar enough ; for it is to be

found in A. te?iuispina, and is represented in the figure of that species

given by Miiller and Troschel (' System der Aster.' pi. i. fig. 1 b).

The forms in which the spines thus rise from special plates may be

distinguished as autacanthid.

In such a group we should find :—the Polyactinid meridionalis,

perrieri, tenuispina, and (probably) scabra ; and the Pentactinid

Diplacanthid brandti and neglecta.

When the spines retain the simpler disposition which is seen in

A. rubens and most of the better known forms, we may speak of the

arrangement as being typacanthid.

' Of course such a naturalist as Pliilippi does not fail to note their presence.

^ P. Z. S. 1881, p. 91.
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The more we get into subdivisions the more unsatisfactory will, it

is obvious, our characters get ; and I fully recognize the difficulty,

nay, impossibility, of naturalists having any thing like a unanimous
opinion on the value of the groups now to be proposed. I give

them, however, for what they are worth. They depend on the cha-
racters of the spines on the abactinal surface ; and, according as these

are simple or rare, blunted or acute, we may get divisions to which
we may apply the epithets of simplices, rnrispinosce, obtusispinosce, or

acutis2'>inosce. This unsatisfactory method of division is, at present,

the only one which can be suggested for the Monacanthid Pentacti-
nida.

When applied in tabular form, we get the following as the result

of our attempt :

—

Genus Asterias.

Div. I. HETERACTINIDA.
Species with, as a rule, more than five rays.

A. POLTPLACIDA.
Species with more than one madreporic plate.

i. MONACANTHIDA.
Adambulacral spines in a single longitudinal row.

a. ECHINOPLACIDA.

Madreporic plate with a circlet of spines.

0.

ft. Anechinoplacida.

No circlet of spines to madreporic plate.

(i.) Autacanthida. Dorsal spines placed on special plates.

A. tenuispina.

(ii.) Typacanthida. Dorsal spines not placed on special plates.

A. calamaria.

ii. Diplacanthida.

Ambulacral spines in a double row,

a. ECHINOPLACIDA.

0.

ft. Anechinoplacida.
(i.) Autacanthida.

0.

(ii.) Typacanthida.

A. acutispwa. A. pohjplax.
A. capensis.
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B. MONOPLACIDA.
Species with only one madreporic plate.

i. MONACANTHIDA.

a. ECHINOPLACIDA.

0.

/3. Anechinoplacida.

(i.) Autacanthida.

A. jperrieri.

(ii.) Typacantliida.

A. gelatinosa. A. rodolphi.

A. gemmifera. [? A. cequalis.]

A. hatherince.

ii. Diplacanthida.

a. Echinoplacida.

A. acervata.

ft.
Anechinoplacida.

(i.) Autacanthida.

A. meridionalis. (?) A. scabra,

A. polaris.

(ii.) Typacanthida.

A. borealis. A. perrieri.

A. dovglasi (?) A. studeri,

A. hexaclis (f) A. vancouveri.

Div. II. PENTACTINIDA.

Species with five rays only.

A. POLYPLACIDA.
0.

B. MONOPLACIDA.
i. Diplacanthida.

a. Echinoplacida.

A.fulva. A. obfiisispinosa.

A. germaini. A. sinvsoida.

A. lurida. A. spectabilis.

A. nuda. A. mlcifera.

ft.
Anechinoplacida.

(i.) Autacanthida.

A. brandfi. A. neglecta.

A. grosniundica. A. stellionura.
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(ii.) TyiiacautluLla.

i. SimpHces. Dorsal spines arranged on the type of A. rubens.

A. amurensis. A. rvhens.

A. ochotensis. A. vulgaris.

ii. Rarispinosce. Dorsal spines rare (as in A. glacialis).

A. alba.

iii. Retusispinosce. Spines blunted and short.

A. epichlora.

iv. Acutispinosa. Spines pointed and sharp.

A. cribraria. A. litloralis.

A.japonica. A. tenera.

ii. MONACANTHIDA.

CI. ECHINOPLACIDA,

0.

ft.
Anechinoplacida.

(i.) Autacanthida.

0.

ii. Typacanthida.

i. SimpHces.

A. cunninghami. ? A. luetkeni.

A. forbesi.

ii. Rarispinosce.

A. ttfricana. A. rarispina.

A. glacialis. A. webbiuna.

A. paucispinn. (? A. Jissispina.)

iii. Retusispinosae.

A. anlarctica. [? A. capitata.

A. troscheli, ? A. conferta.']

iv. Acutispiuosse.

0.

C. Polyacanthida.
a. ECHINOPLACIDA.

A. panopla.

Mode of formulating Results.

By the use of the following symbols one may see at a glance which

of these characters are possessed by any given species, by assinging

the following symbols to the different characters :

—

1 = monacanthid ; 2=:diplacanthid ; 3 = polyacanthid
j

»i=mouoplacid ;
jo=polyplacid ;

Proc. Zool. Soc—1881, No. XXXIII. 33
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e=echinoplacicl
;

a'=autacanthid ;

r=rarispinos8e ;

a=anechinoplacicl

;

/= typacanthid ;

r'=retusispinos8e

;

s = simplices;

c=acutispinos8e.

Thus, the formula for A. rubens is 2 ats ; for A. rubens is dipla-

canthid, anediinoplacidj typacanthid, with simple dorsal spines.

To distinguish between the Pentactinida and the Heteractinida

I propose to place the formula for the latter under the mathema-

tical sign of a square root ; thus sj \ p \s sufficient to distinguish

A. calamaria as a monacanthid polyplacid heteractinid form. If

we know, as we do in this case, further details, we may write the for-

mula sj 1 paa ; or, in other words, in addition, A. calamaria

has no spines round its madreporic plate, and the dorsal spines are

placed on special plates.

To take two other examples :

—

A. epichlora = 2 atr, or is diplacanthid, anechinoplacid, typacan-

thid, and retusispinose (or has the spines blunted and short); the

absence of the root sign shows it to be pentactiuid.

For A, gelatinosa we have >^ \ m ; ox it \s monacanthid and
monoplacid, while the root-sign shows it to be heteractinid ; as, also,

it is anechinoplacid and typacanthid, we may write its full formula

V 1 mat.
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69. polaris.

60. poljplax
61. rarispina

62. rodolpbi

63. rubens
64. rugispina

= \/ 2 maa'.

= V '2 pat.

- 1 atr.

= V 1 mat.
= 2 ats.

= 1 atr'.

6.5. rupicola (?) = 1 atr.

66. scabra — s/ 2 maa'. (?)

67. sertulifera = 1.

68. siuusoida = 2 e.

69. spectabilia

70. stellionura

71. studeri

72. sulcifera

73. tenera

74. teuuispina

7.5. troscbeli

76. vancouveri

77. varia

78. vulgaris

= 2e.
= 2 aa'.

= V 2 mat.
= 2e.
= 2 ate.

= V 1 j}aa'.

— 1 atr'.

= V 2 mat.
= 1.

= 2 ats*.

Characters of Leptasterias, Verrill.— It may well be a fair question
to ask, why, when a genus contains so many species, I do not avail

myself of Prof. Verrill's generic division oi Leptasterias. The answer
falls under two heads :—First, the leading distinctive character is the
comparatively large size of the papulae ; but this is only a step from
•what we find in species that are still retained in the genus Asterias
proper ; the presence of a circlet of spines around the madreporic
plate is certainly not a characteristic of the Leptasteriads alone, as

must have been abundantly shown in the earlier part of this paper

;

while, further, all specimens of A. muelleri are most certainly not
echiuoplacid. In the second place, the presence of a large number
of species in a genus cannot, of itself, be any reason at all for esta-

blishing a number of insufficiently distinct genera. Queri libet de
natura : ita est. For the purposes of descriptive systematic zoology
it may be, and is, necessary to break up an enormous genus into

smaller convenient working groups ; but it is better not to give to

such groups titles which have a precise technical value.

For the present, at any rate, I think we may retain Gray's genus
Uniophora.

Characters of the Species of Asterias found in the
Britjsh Seas.

My attention was more particularly directed to this subject by the
difficulty which I had in coming to any distinct idea as to the

characters of A. hispida. Unable to distinguish any forms as such
in the cabinets of the British Museum, I naturally turned for assis-

tance to the well-known naturalist whose acquaintance with the

marine fauna of our own coasts is only equalled by his kindness and
courtesy. To the Rev. A. M. Norman, then, the national col-

lection owes some specimens of what he distinguishes as A. hispida.

In addition to the specimens of ^. hispida which he presented to

the Museum, Mr. Norman sent for my inspection several other

series of specimens from various localities. In the letter with which
he honoured me, Mr. Norman hinted that A. hispida and A. violacea

should now be united, he expresses some little doubt as to the accu-

racy of the determination of the specimens collected in the British

* [To make this paper as complete as may be, I add a reference to the species

(^A. S2>itiibcrffcnsis) lately described by Messrs. Danielssen and Koren. It ap-

pears to be peiitactinid, ]5olyacanthid, and echinoplacid. See Ann. Nat. Hist.

(5) viii. p. 66.—F. J. B. July 1st, 1881.]

33*
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seas as being the^. muelleri of Sars, and he concludes by directing

my attention to a remarkable and rare specimen taken at Seaham.
The questions, then, which are proposed to us are :

—

(1) The characters o? A. hispida.

(2) Is A. muellei-i, Sars, found on our shores ?

(3) Is A. muelleri really distinct from A. glacialis ?

(4) Hare representatives of any other species, described or unde-

scribed, been found in our seas ?

(1) The Characters of Pl. hispida.

With regard to this species, Edward Forbes writes :
—" It may

easily be passed over as the young of one of the more common
species; but it is very distinct." He gives as the specific character,

"Rays short, rounded, spinous. Avenues ovate." It is, however,

obvious that, without some further qualification, the shortness of

tlie rays is a character of no significance whatever ; the rays in

young Asterids are always proportionally shorter than in older

forms; as Sars remarks, in describing A. muelleri^, " Bei jiingeren

sind, wie bei alien Seesternen, die Arme verhaltmassig kiirzer."

AVhat, therefore, we have to know is whether there is any dif-

ference, and, if so, what, between A. hispida and A. riibens in this

respect.

The greater and the lesser radii may, as usual, be distinguished by
the symbols R and r ; the measurements are made in millimetres.

A. rubens.

Series a. " Seaham, Mr. Hodge." Breadth of ray.

i ii=ll-5, ?-=3, or i2= 3-83r. 3*2

ii R= 9-5, r=3, or ii= 3-16r. 2-8

iii ii= 7-0, r= 2, or i?=3-50?-. 2-0

Series /3. " t A. rubens. St. Magnus Bay, Shetland; deep

water." Breadth of ray.

i 72=11-0. r=4-0, or R=3-6r. 3-0

ii i?= 9-5, r=3-0, or R= 3-16r. 3-1

iii R= 8-2, r=2-6, or R=3-15r. 2-5

iv R= 6-5, r=20, or R=3-25r. 2*0

A. hispida.

Series a. " Oban, Mr. D. Robertson." Breadth of ray.

i R=l9-5, r=8-0, or R=2-437 r. 9-0

ii R=lb-0. r=6-2, or 2?= 2-419r. 6-2

iii R=120, r=6-0, or R=2-0 r. 5-0

iv R= \10, r=4-2, or R=2-6l9r. 5*0

Series /3. Outer Skerries, Shetland. Breadth of ray.

i R=\70, ?-=5-0, or i?= 3-4r. 6-0

ii R=]oo, r=4-5, or J?=3-4r. 45
iii B= 12-0, r=4-0, or E=3-0r. 4-5

1 Faun. litt. Norv. p. 56.
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Series y. Outer Skerries, Scotland. Breadth of ray.

i. .. . B=l0-5, r=3-0, or E=3-5r. 3-5

ii R=100, r= 30, or B^3-3r. 35
iii 11= 9-5, r=3-0, or E=3-I6r. 45
iv B= 9-0, r=30, or B=30r. 3-7

V B= 7-5, r=2-5, or B = 30r. S'O

Arranging these numbers in order, we find for A. rubens

3-83, 3-6, 3-5, 325, 3-1 6, 3-16, 3-15;

and for A. hispida

3-5, 3-4, 3-4, 3-3, 3-16, 3-0, 2-619, 2-437, 2-419, 2-0.

For A. rubens, then, the proportion of fl to r does not fall below

3-15: and the specimen in which that obtains is comparatively

young, and has R only equal to 8'2 millim. ; in A. hispida it may
fall as low as 2, and that in a specimen of moderate size, or with a

long radius of 12 millim.

If we take only sei'ies a of A. hispida we find a marked shortness

of ray ; but, unfortunately, that series is so far aberrant that the

smallest specimens have R proportionally the longest. If, on the

other hand, we take series y (and that is the series which Mr. Nor-

man has presented to the British Museum), we find a set of propor-

tions which can hardly be said to compare unfairly with series /3 of

A. rubens.

If now we take a series of older specimens of A. rubens, we may
be led to certain conclusions ; the set taken, though not in any way
specially selected, is very favourable :

—

i B=Gd, r=13-5, or i2=4-81 r.

ii B= &Q, r=13-0, or 72=4-61 r.

iii 72=56, r=13-0, or i?= 4-G0r.

iv ^=46, r=120, or i2=3-83r.

We are therefore, as it seems to me, led to the conclusion that

for A. rubens there is a gradual increase, during growth, in the

length of B as compared with r.

In some cases, as with series y, sets of specimens of A. hispida

may well fall into the series ; but, on the other hand, they may (as

does series a) exhilnt so great a variation as to lead to the sus-

picion that they must have been subjected to more or less abnormal
conditions. And, finally, we cannot with safety appeal to the

shorter rays of A. hispida as a definite and constant mark of specific

differentiation.

The next specific character given by Forbes is "rays rounded;"
but the same term is applied to A. rubens ; then we have " spinous

"

for A. hispida, and " very spiny " for A. rubens.

The last character, and one which is regarded as being a good
mark of distinction in this genus, is the form of the "ambulacral

avenues;" they are lanceolate in A. rubens, and "elongate-ovate"

in A. hispida. As it is obvious that the form of the ambulacra will

depend not a little on the width of the rays at their base, I proceed
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to examine the proportion between the greater radius and the width

of the base of the arm. The absolute measurements have already been

given ; these, when worked out, give the following proportions :

—

A. hispida—2-1, 2-16, 2-18, 2-20, 2-4, 2-419, 2-.5, 2-6, 2-83, 2-85,

30, 3-4

;

A. rubens—3-0, 3-06, 3-25, 3-28, 3-50, 36.

It is, then, so far clear that the base of the arms is wider in A.

hispida than in A. rubens for specimens of, or about, the same size.

When we measure larger specimens of the commoner species, we find

the proportional value of the base of the arm to be 2'62, 2-86, 3-45,

and 3" 76.

And this series falls in as well with A. hispida as with A. rubens

;

there is, however, this essential difference—that, in the former, R
varies between 1 9"5 and 7'5 millim., while in the case of ^. rubens

B has the minimum value of 42 millim., and a maximum value of

64 millim.

After all, however, it is hardly necessary to raise the question of

proportions ; for A. hispida would seem to have never more than one

row of adambulacral spines, whereas A. rubens has frequently two ;

and, in the second place, there are absent from it the larger pincer-

formed " pedicellariae."

Now arises an important and difficult question,—Is the absence

of these pedicellaria; any thing more than a specific characteristic ?

In other words, should it not be regarded as a mark of generic dif-

ference. Sufficient information is not yet at hand to justify any

final decision ; but I would suggest that the question be kept before

the minds of naturalists who busy themselves with these difficult

forms. I am myself inclined to believe that there is only a tendency to

their complete disappearance, and that the difference is purely specific.

On the other hand, we know far too little as to the conditions of

existence under which these creatures live. Is it not possible that,

after all, A. hispida is but a pure variety, or a local race, or a form

stunted by living under disadvantageous conditions \ It is, indeed,

possible ; but, at present, the weight of evidence is in favour of

Forbes's original position, that A. hispida is a distinct species.

(2) Characters of A. muelleri, Sars.

The collection of the British Museum contains two specimens

bearing the "etiquette" of ^. muelleri. One, in spirit, was named by

Dr. Liitken, and it may therefore be regarded as a good, though, of

course, not by any means necessarily a " typical " specimen of the

species ; the other, which is dried, bears a label " Asterocanthion

(sic) midleri:" it was "purchased of Brandt;" but there is no

evidence as to who named it.

The specimen named by Dr. Liitken has B, equal to 13 millim.,

while /•=3, and the breadth of the arms at their base is 3*5 millim.

^ Compare especially the interesting remarks of Prof. Eupert Jojies in his

\erj philosophical paper on Variation in the Foramiuifera (Monthly Micr.

Joiu-u. 1870 pp. 61-92)
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On comparing this with one of Mr. Norman's specimens, in which
R=16, r=3, we are at once struck by the greater development of

spines on the abactinal surface of the latter, where it is possible to

make out five very distinct rows of spines, while in the former only

three are to be accurately distinguished. In consequence of this

difference the specimens do not, as may be imagined, present any
very close resemblance. When we refer to the original description of
Sars we find some explanation ; for he says, " Auf dem Riicken

derselben 3-5 Reihen, von denen 3 deutlich, die 2 anderen weniger
deutlich oder hiiufig unvollstiindig sind." Though no two specimens
in the set of seven which were taken off Shetland differ from one
auother so markedly as do the two just referred to, yet they differ

sufficiently to show that the specimens of the species which are

found in the British Seas, just as much as those found off the

Scandinavian coasts, do vary, in this particular, within very wide
limits. The spines on Mr. Norman's specimens seem to be sharper
and rather longer than those on the specimen named by Dr. Liitken.

The proportions, and the resulting general appearance, are very
much the same ; and I can see no reason why the specimens should
not all be regarded as members of the same species.

The above discussion contains an answer to the third question ; for

in demonstrating the characters of A. muelleri it proves the dis-

tinctness of that species from A. glacialis.

The consideration of exceptional forms from the British seas may
well be postponed for further information and a larger series of
specimens.

In here describing some forms under new names I am taking the
course which, after careful consideration, seems to me to be at pre-
sent that which is best adapted for the advancement of science.

The exact limits of the species of this genus can only be defined by
enermous collections.

Descriptions of new or rare Species.

AsTERiAS PHiLippii, sp. uov. (Plate XLVII. figs. 1, la.)

It is necessary to make this new species for two specimens
preserved in alcohol, and forming portion of the old Haslar collection

;

they were collected by J. O. Goodridge, Esq., Surgeon R.N., and
are stated to have come from "South America."

General formula »^2maa'.

Rays six, rather stout ; disk moderate ; adambulacral spines in two
rows, madreporic plate single, anechinoplacid, lateral and actiual

spines autacanthid—general formula V2maa'. The adambulacral
spines present a remarkable appearance, owing to their small size,

their delicacy, and their close packing ; in addition to this the
integument around them is raised up into processes almost as long
as the spines, and thus increases the appearance of crowding. A
well-marked groove separates these from the outer spines, of which
there are two rows on the actinal surface, while a third occupies the side

of the ray. All these spines, the best-developed of which may be as
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much as 3 millim. long, are autacanthid ; and their bases are sur-

rounded by shorter spines or papilliform processes of the integument.

Towards the tip of the arm the innermost row disap[)ears. The
large space between the outermost or third row, or that which runs

along the lower portion of the side of the arm on either side, presents

in its lower portion irregular and feebly-developed spines ; along

the middle line of the back of the arm there runs an irregular row of

spines or clumps of spines ; and on either side of this there is a still more
irregular row. The middle row is continued onto the disk, the centre of

which is occupied by a clump of five autacanthid, more or less blunt

and rounded tubercle-like spinous processes ; at an equal distance

from this central clump, and at the base of each ray, there is another

clump, a little more irregular in character ; an accessory clump may
be developed near the central one. The same clump-arrangement

is exhibited all along the back of the arm, but varies within very

wide limits, and only one spine may be developed. The whole

integument is thick and granular, the madreporic body more or

less prominent, pedicellariae rather rare. General colour light

orange-yellow (after immersion in spirit for at least twenty-five

years). 72=90, ?-=23 , -B= 101, ?-=25.

So far as we may judge from two specimens, the species will be

found to exhibit considerable variation.

It has the same general formula as has A. meridionalis, and, so

far as one may judge from the diagnosis, A. scahra ; from the former

it may be at once distinguished by the less regular repartition of the

spines of the abactinal surface, and by the complete absence of any
bare interbracbial space on the actinal surface of the disk. I am
quite unable to form any conception of A, scabra from Capt. IIuttou'3

description.

AsTERiAS iNERMis, n. sp. (Plate XLVII. figs. 2, 2a.)

This species is also founded on a specimen collected by Mr. Good-
ridge, and bears Ecuador as its locality.

General formula 2aa}.

It is remarkp.ble for the very feeble development of spines on its

abactinal surface, where, though all autacanthid, they form the

merest projections.

Rays five, broad at base, tapering rapidly but regularly; two
rows of adambulacral spines ; madreporic plate anechinoplaoid,

obscure, quite at the margin of the disk ; spines of actinal surface

short, slender, deHcate and autacanthid. Of all the spines the

longest are the adambulacral ; but thej' do not exceed 2 millim.

in length. Beyond these there is a row of spines, generally one only

on each plate ; in the next outer row the spines are rather sharper

and longer, and there are sometimes two on one plate. Beyond this

the rows begin to get somewhat indistinct, and the spines still

shorter. Plates carrying very short, white, tubercle-li]fe spines are

closely packed, without any apparent order, over the whole of the

flbactinal surface.
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General coloration (after at least twenty-five years' immersion in

spirit) vvliite, the suckers yellowish. i?=41, ?•= 13. Arms
13'5 millim. broad at base, 3 rniUim. at tip of arm.

AsTERiAs VERRiLLi, n. sp. (Plate XLVII. figs. 3, 3a.)

General formula latr.

Arms five, stout ; disk large ; ambulacral grooves very wide, adam-
bulacral spines in a single row, madreporic plate anechinoplacid, and
almost exactly midway between the centre and the margin of the

disk, small and obscure ; typacanthid spines on abactinal surface

rare, irregular, short, stout, with knobbed ends, more numerous in

younger specimens. Respiratory pa])ulae numerous, and in the

adult arranged in distinct groups. Clumps of two, three, or four

spines, proportionally longer in the young forms, occupy the margins
of the actinal surface of the arms ; they are longest and most
distinct nearest the disk. The side is separated from the dorsal

surface of the arm by a somewhat obscure and not closely packed
row of short stout spines. R = 48, ?•= 1 6 .•. R=^3r ; breadth of arms
at base=14 millim., near tip 4"5 millim.; It=28'5, r=7'5, or

R=3-8r.
If the specimens have been correctly referred to one species, the

spines on the dorsal surface are rather more distinct in the smaller
forms, the row of spines running along the upper edge of the side of
the arm is more distinct, and the general appearance of the specimens
is somewhat different, owing to the greater length and number of the
spines on them.

The largest specimen, which has been for about forty years in

spirit, and the companion specimen are of a brownish coloration.

They were collected by the " Antarctic Expedition " in St. Martin's
Cove ; the three smaller specimens, which were presented to the
Museum in 1868, were collected by Dr. Cunningham in " Peckett
Harbour and Gregory Bay," and off Elizabeth Island, and are
cream-white.

AsTERiAs spiRABiLis, n. sp. (Plate XLVIII. fig. 4.)

This species, which was collected in 1842 off the Falkland Islands,

is remarkable for the very great development of the membranous
respiratory processes.

General formula laf)'.

Arms five, rather long, thick, tapering regularly, not wide at the
base ; di.«k comparatively small. Adambulacral spines in a single

row ; madreporic plate small, obscure, about midway between the
centre and the edge of the disk. The whole of the abactinal
surface and the sides of the rays are quite soft, owing to the great
development of the membranous papulae, which completely cover the
disk and arms and almost totally obscure the tubercles of the back.
The rather closely packed, not specially stout, adambulacral spines
are separated from those that lie beyond them by a fringing line of
large respiratory processes. The sides of the actinal surface are
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occupied by short, frequently peg-shaped spines, which are generally

set in transverse rows of three. Beyond and above this in the adult

there are no indications of any rows of spines.

The specimen from which the above description has been drawn
up, and which is presumed to be adult, has R equal to 60, and r to

13 ; the arms are 15 miilim. wide at the base, 4'5 near tip of arm

;

one arm has been lost.

General coloration (after 40 years in spirit) light brown.

Some much smaller specimens (K=23, r=7'5 ; i2— 18, r=8)
from the same locality and collector, appear to belong to the same
species : the development of the respiratory processes, though
exceedingly well marked, has not attained to such an extraordinary

pitch as in the more adult specimen ; and, as a consequence, the

tubercular spines on the abactinal surface and at the sides of the

arm are more apparent. The processes, owing to some difference in

refraction, and not because of the development of pigment, exhibit

the most curious similarity to bivalved pedicellarise. Spaces bare of

spines are found at the angles of the disk on the actinal surface.

Two specimens rather larger (22= 34, ?'= 9), which have a very

close resemblance to the others in the number and arrangement of

the adambulacral spines and the arrangement of the respiratory

processes, differ from them in the well-marked development of

rounded tubercle-like spines over the whole of the abactinal surface

and in the absence of the bare space at the angle of the disk. They
may for the present, at any rate, be regarded as varieties ; they are

from the Falkland Islands also, but are of a rather deeper colour.

AsTERiAS ROLLESTONi, u. sp. (Plate XLVIII. figs. 5, 5a.)

General formula 2ate,

Arms five, rather long, tapering gradually ; disk of moderate size
;

adambulacral spines in a double row, those of the inner less nume-
rous than those in the outer. Madreporic plate placed about half-

way between the centre and the edge of the disk, anechinoplacid,

very distinct, with a well-marked groove around it. The whole of

the abactinal surface rough with irregularly disposed typacanthid

spines, of which a rather obscure wavy line can be detected along

the middle line of each ray.

The adambulacral spines are stouter in the outer than in the inner

row, but even there are not at all thick ; they are flattened, with

broad, not pointed, free ends. The spines in the two rows beyond
these are remarkably broad at their free end ; aud the character is

more striking than in A.japonica of Stimpson ; they are thickly

beset with pedicellarise. Two rows of much smaller spines are

placed at the sides of the abactinal surface. The glistening white

abactinal tubercles diminish somewhat in size from the centre of the

disk towards the apex of the arms ; the respiratory processes are not

collected into groups, but are distributed over the whole surface.

R—3A, r= 95. Breadth of arms at base 1 1 miilim., near tip 2'5.

Madreporic plate 3 miilim. across.
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Colour of the single specimen yellowish white, the suckers rather

darker. Presented in 1873, by Dr. Gwyn Jeffreys ; collected by

Capt. H. C. St. John, R.N., in the Japanese seas.

AsTERiAS JAPONiCA, StimpsoH. (Plate XLVIII. figs. 6, 6a, Gh.)

As the description of this species, if ever published, must be very

difficult of access, and as it seems to be unknown to the bibliogra-

phers, I add the following notes, which will, I hope, enable students

to recognize it when they find it. I know of its existence only from

the presence in the British-Museum collection of a dried specimen

presented in 1861 by the Smithsonian Institution, and bearing their

label " Asterias japonica, Stm., I. of Jesso."

General formula 2atc.

Arms five, elongated, narrow, disk small ; adambulacral spines in

two rows ; madreporic plate small, rather obscure, anechinoplacid,

close to the edge of the rlisk ; both the abactinal and actinal surfaces

are rough with short slender spines, closely packed. The spines in

the row just outside the adambulacrals are blunter than any of the

rest ; their free end is broader than their base ; the spines of the next

row are also rather blunt ; beyond this there are two rows of more

slender spines; and beyond this fourth row there is a well-marked

line, in which lie the respiratory pores. The spines which extend

beyond this over the whole surface of the arm, and form something

like six rows on either side of its middle line, may be set singly or

in small clumps ; they are all short, slender, and rather sharp, and

are richly provided with pedicellariae. Respiratory pores occupy

the interspaces on the surface of the arm.

A distinct median dorsal hue is apparent on some, though not on

all, of the arms of the specimen under description.

-B = 55, ?-=7'5. Breadth of arms at base 10 milHm., close to

tip 3 millim.

Colour of dried specimen umber-brown ; the dried ambulacral

suckers black.

EXPLANATION OF THE PLATES.

Plate XLVII.

Fig. 1. Asterias pMlippii, n. sp., abactinal surface, nat. size.

1 a. Actinal surface, nat. size.

2. A. inermis, n. sp., general view, nat. size.

2 a. Actinal surface of ray, X 1^.

3. A. verrilli, n. sp., general view of actinal surface.

3 a. Part of abactinal surface, X 2.

Plate XLVIII.

4. A. spirahilis, n. sp., actinal surface of ray, Xlf.
6. A. rullcs/oni, n. sp., actinal surface, X 2.

5 a. A. roUestoni, abactinal surface, X2.
6. A. japonua, Stm., abactinal surface, XlJ.
6 a. .(4. /a^owicfl, actinal surface, Xij.
66. A. japonica ; some of the spines of the abactinal surface,

further magniSed.
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2. Additional Observations on the Anatomy of the Spotted

Hy^na. By M. Watson, M.D., F.Z.S., Professor of

Anatomy, the Owens College, Manchester.

[Received March 21, 1881.]

(Plate XLIX.)

On former occasions 1 have laid before this Society the results of

observations on the anatomy of the male' and female^ organs of

HycBna crocuta ; and having, through the kindness of Mr. Sclater,

had an opportunity of again submitting to anatomical examination

the carcasses of two additional specimens of this remarkable animal

which died in the menagerie of the Society during last summer,
I desire to record some supplementary observations made at that time.

The specimens referred to were both full-grown and of large size.

One was a female, which had on several occasions given birth to

young while in the Society's collection, whilst the other was a male.

All examination of the genital organs of this female whilst perfectly

fresh, served to explain several difficulties to which I drew attention

in my previous communication with regard to the alteration which
these organs undergo during the process of parturition. The organs

which I formerly described being those of a virgin, I now lay before

the Society the results of a comparative examination of these with

the organs of a mature female.

Female.

With respect to the form and arrangement of the ovaries, Fallo-

pian tubes, and uterus, I have nothing to add to what has already

been stated in the paper referred to, beyond the fact that on slitting

open the body of the uterus, 1 could distinguish about the middle

in length of that organ two very slightly projecting folds of mucous
membrane, which I failed to recognize in my first specimen, and
which ought possibly to be regarded as indicating the position of

the OS uteri. If this view be correct, then the lower half of the

corpus uteri of my former paper must be regarded as the morpho-
logical equivalent of the vagina. At the same time the very small

size of these folds, the absence of any structural difference in

character of the mucous membrane lining the two portions of the

canal, and the similarity in thickness of the muscular coat of

both throw doubt upon this interpretation—a doubt which can

only be satisfactorily dispelled by an examination of the parts in a

pregnant female, and the consequent determination of the position of

the young in utero.

In the second female dissected the urinogenital canal differed much
in several particulars from that of the virgin. In the latter

the extremity of the clitoris is perforated by " a single canal of so

small a size, that one is at first sight inclined to believe that

1 P. Z. S. 1878, p. 416. 2 P. Z. S. 1877, p. 369.
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he is dealing with the extremity of the male urethra, an error only-

corrected by an examination of the internal organs " ^ This

orifice, I showed, is situated on the extremity of the well-defined

glans clitoridis, that portion of the glans which is placed above the

opening in question being formed by the spongy structure of the

corpora cavernosa clitoridis, whilst the extremity of the glans below

the orifice is formed by the walls of the uriuogenital canal itself. The
glans clitoridis of the virgin is moreover surrounded by a well-defined

prepuce. In the paper referred to, whilst directing attention to the

small diameter of the uriuogenital canal of the virgin Hycena crocuta,

I referred to the difficulty of explaining the passage of the young
through so narrow a channel. An examination of the organs of the

female which had borne young served to explain this difficulty, and
showed that the external organs, including the uriuogenital canal,

undergo considerable alteration subsequent to parturition. These
changes refer exclusively to the uriuogenital canal, and more especially

to the orifice of the latter, the internal organs of generation under-

going no alteration in form.

With regard to the alteration in size of the uriuogenital canal, I

found that whilst in the virgin that canal does not exceed half an
inch in diameter at any part, and that its orifice at the extremity of

the clitoris is not larger than to enable an ordinary knitting-pin to

be inserted, in the female which had borne young, on the other

hand, the canal becomes dilated to such an extent as readily to

admit of the insertion of three fingers into the orifice, and of their

passage backward through its entire length. The orifice of the

uriuogenital canal, together with the extremity of the clitoris, more-
over undergoes considerable alteration. In the virgin the orifice of

the canal is situated on the extremity of the clitoris, much as in the

opposite sex ; whilst in the female which has borne young the lower

portion of the glans clitoridis, which in the virgin is formed by
the lower wall of the uriuogenital canal itself, entirely disappears,

and consequently the canal, instead of opening upon the extremity

of the glans clitoridis as in the virgin, opens altogether below

that body (compare figs. 1, 2, 3, Plate XLIX.). Owing to this

change in the relation of parts, the lower wall of the orifice of the

uriuogenital canal in the female which has borne young is formed, not

by the lower portion of the glans clitoridis, but by the lower seg-

ment of the prepuce, with which the lower half of the glans clitoridis

of the virgin has apparently coalesced. In the virgin female, more-
over, the glans clitoridis, together with the orifice of the uriuogenital

canal, is contained within a single chamber formed by the encircling

prepuce, the latter being attached to the glans by a single mesialiy

placed frsenum. In the female which has borne young, on the other

hand, the coalescence of the lower half of the glans clitoridis with

the corresponding segment of the prepuce has, so to speak, occa-

sioned a splitting of the frsenum clitoridis into two lateral hnlves,

each of which is attached by one extremity to the lateral aspect of
the glans clitoridis, whilst its other extremity is fusud with the

' P. Z. S. 1877, p. 309.
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opposing surface of the prepuce. Consequent upon this alteration in

the state of the parts, the originally single chamber bounded by the

prepuce becomes divided into two compartments—an upper, which
contains the glans clitoridis, and a lower, in which is situated the

orifice of the urinogenital canal. It appears, therefore, that in the

female which has borne young the frsenum of the prepuce becomes,

as it were, separated into two lateral halves, and that these, owing
to the dilatation of the orifice of the urinogenital canal, are displaced

upwards, so as to subdivide the preputial chamber into two parts, an

upper and a lower (Plate XLIX. fig. 3). At the same time the

lower wall of the extremity of the urinogenital canal becomes adherent

to and coalescent with the lower segment of the prepuce. In the

mature female Hycena crocuta the arrangement of the parts which
constitute the external genital organs is almost identical with that

which characterizes the genus Elephas, an arrangement which, so far

as our present knowledge goes, is confined among mammals to one

species of Hyana and to the two species of Elephant ^

But not only does the orifice of the urinogenital canal, together

with the extremity of the clitoris, undergo alteration in the female

which has given birth to young as compared with the virgin ; the

entire perineal region undergoes a marked change in appearance.

This change is due to the fact that in the former the perineal region

becomes more flaccid and " baggy " in character. To this is attri-

butable the fact that the "scrotal pouches" which I referred to in

my previous paper as being prominent in the virgin, become less so

in the female which has borne young ; and consequently the

resemblance which the external organs of the virgin female bear to

those of the male becomes considerably modified subsequent to par-

turition. In the mature female, moreover, the glans clitoridis,

instead of projecting beyond the free margin of the prepuce as in

the virgin, becomes concealed within the flaccid folds of the latter,

which, by reason of the " baggy " condition of the entire perineal

region, is not so clearly defined from the surrounding integument as

it is in the virgin. That this concealment of the clitoris of the adult

female, as compared with that of the virgin, is not due to any

diminution in size of the organ itself in the former, is shown by the

fact that, whilst in the virgin which I first examined the clitoris

measured 6g inches in length, and the penis of the male which I

formerly examined measured 8 inches in length, in the female which

had borne young I found that the clitoris measured 65 inches in

length, and the penis of the second and more mature male which I

received from the Society's Gardens measured 9 inches in length.

The dimension of the clitoris in both specimens is the same, whilst

the relative size of the male and female organs are nearly alike in

both cases. The lesser prominence of the clitoris in the female

which had borne young is therefore attributable to the greater

flaccidity of the tegumental folds surrounding it, consequent on
parturition, rather than to any diminution in size of the clitoris itself.

" Watson, "On the Female Organs of the Proboscidea," Trans. Zool. Soc.

ToL xi.
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On the glans clitoridis of the virgin female which I formerly

described, I failed to distinguish any trace of the recurved spines

which beset the glans penis of the opposite sex. In the mature
female, on the other hand, the glans clitoridis is invested by a number
of minute spines, which, however, were neither so numerous nor of

so horny a nature as the corresponding structures of the male organ.

The presence of these spines in the mature female and their absence

in the virgin appear to show that they are structures of compara-
tively late growth.

Nipples.-—The nipples in the female which has produced young
are four in number. Of these two are of small size and had appa-

rently never been functionally active. They are situated one on
either side of and almost in contact with the side of the prepuce.

They are symmetrically placed near either side of the middle line,

and are separated from one another by a distance of 1| inch. Of
these two nipples, the right is smaller than the left. The other two
nipples were of large size; and both had evidently given suck. Like
the first pair, they are situated symmetrically on either side of the

middle line, at a distance of 2\ inches from the latter and 3 inches

in front of the free border of the prepuce. Each measures 1 g inch

in length. In the second male which I examined I could only dis-

tinguish a single pair of rudimentary nipples. They were sym-
metrically disposed, one on either side of the free margin of the

prepuce, but not in contact with the latter as in the mature female,

but separated from the prepuce by a distance of 2 inches. It will

be seen, therefore, that in the two sexes the nipples neither cor-

respond in respect of number nor of position.

in my^previous papers I showed that in the female the anal scent-

glands much exceeded in size those of the male. Further observa-

tions on the size of these glands in the two specimens last examined
show that the anal glands in both sexes are of the same size, and
that they equal those of the virgin which I first dissected. Probably
the difference in size of these glands in the two male specimens is ex-

plicable on the supposition that the specimen last examined had
attained greater sexual maturity than the first, and that the anal

glands, like certain of the sexual glands, only attain their full size

some time after sexual maturity has been reached.

Male.

In a former communication' I directed attention to the difference

between Prof. Flower's observations and my own with regard to the

presence of a prostate gland in the male Hijcena crocuta. The
examination of the male which I received last summer proved that

a prostate gland is undoubtedly present in the male of this animal,

as described by Professor Flower. Its form in the specimen
referred to exactly agrees with the description which I formerly
gave, founded upon an examination of the organs which Prof.

Flower kindly placed at my disposal. The prostate (Plate XLIX.
fig. 4) consists of two distinct masses, each measuring 1 inch in

' P. Z. S. 1878, p. 419, footnote.
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length and half an inch in breadth, placed one on either side of

the commencement of the urethra. The two lobes are, moreover,

inseparably united by an intermediate isthmus, which extends across

the upperwall of the urethra. The prostate gland of H. crocuta

appears therefore to resemble closely that of H. striata as figured

by Leuckart^ but is more flattened from above downwards than

in that animal. The absence, or apparent want of differentiation, of

the prostate gland from the surrounding tissue in the first specimen

which I examined of the male H. crocuta, taken in conjunction

with its large size and clear differentiation in both the other speci-

mens, each of which was known to be of great age, seems to show
that this gland, like the anal scent-glands, only attains its full size

at a period somewhat later than that at which the animal attains

sexual maturity.

In addition to the careful investigation of the anatomy of the

male and female generative organs, I made a particular examination

of the other viscera of both the specimens forwarded to me by the

Society. With regard to these, however, I noticed nothing of

importance with which to supplement my previous description,

beyond some few variations in respect of the number of pulmonic

lobes in the different specimens. In the male previously described

by Mr. Young and myself \ the lung of the right side was subdivided

into six lobes, whilst that of the left was subdivided into three.

In the female, the anatomy of which forms a portion of the present

communication, I found that the right lung was subdivided into Jive

lobes, this being due to the fact that the fissure which separates

lobes 1 and 3 of our first specimen did not exist, and that conse-

quently these two lobes were fused to form a single one. The left

lung of this specimen agreed exactly with the description previously

given. In the second male which I examined I found that the anterior

vertical fissure (previously described by us) in the left lung had like-

wise disappeared, so that the lobes 1 and 2 were almost completely

fused. In the right lung of the same specimen there was a mere

indication of the fissure which, in the joint paper referred to,

separates lobes 1 and 2, whilst the fissure separating lobes 1 and 3

had completely disappeared. Consequently the lobes 1, 2, and 3,

which in the specimen examined by Mr. Young and myself were

perfectly distinct, were fused together and formed a single mass of

jiulmonary tissue. In this specimen, therefore, the right lung was

subdivided into four lobes only, and not into six (as in the specimen

described in our former paper).

Thus it would appear that the number of lobes into which

the lung is divided varies in different specimens of the same species

of HycBna, and that consequently no weight can be placed ou the

number of pulmonic lobes in any attempt to define the specific

characters of the various species of Hycena.

I am indebted to the kindness of my friend Mr. Alfred Young for

the drawings from nature which accompany this paper.

^ Oyolopfedia of Anatomy, art. Vesicula trostatica
^ P'. Z. S. 1879, p. 87.
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EXPLANATION OP PLATE XLIX.

Fig. 1. External female 03-gaus of virgin Ht/ana crocuta, showing the orifice of

the urinogenital canal situate upon the extremity of the glans clitoridis,

both beiug included within the dngle chamber bounded by the pre-

puce. P, prepuce ; U.G, orifice of the urinogenital canal.

2. External female organs of H. crocuta subsequent to parturition, lateral

view. The figure shows that theurinogenital canal instead of opening

upon the extremity of the glans chtoridis, as in the virgin, opens

altogether hclcm that body ; aud moreover that the extremity of the

clitoris and the orifice of the canal are contained in two separate

chambers included by the prepuce, and separated by the two portions

of the frsenum preputii. P, prepuce; 0, clitoris; U.G, orifice of

urinogenital canal.

3. The same, seen from the front. Externally is the prepuce, within

which are included, in separate chambers, the clitoris above and the

orifice of the urinogenital canal below.

4. Prostate gland of male Hyana crocuta. W, vasa deferentia.

P, prostate gland. U, urethra.

3. On the Indian Species of the Genus Mus. By Oldfield

Thomas, P.Z.S., British Museum.

[Eeceived March 23, 1881.]

(Plates L., LI.)

The following paper is an attempt to clear up the extreme con-

fusion which exists with regard to the synonymy of the Indian

species of the extensive genus Alus. How great this confusion is

will have heen evident to any one who has tried to affix the proper

name to any Indian specimen of the genus ; and it is hoped that the

present account of the species, being founded almost entirely on the

types, will be of use to collectors and others attempting to name an

Indian rat or mouse in the future. The chief, and almost only

general paper on the subject is one by the late Mr. E. Blyth, en-

titled " A Memoir on the Rats and Mice of India." ' This memoir,

which consists of a collection of references to all the Indian species,

though extremely useful as giving a nearly complete list of all the

previous descriptions, yet cannot be said to have added very much to

our knowledge of the Indian rats and mice. Dr. Jerdon, in his

' Mammals of India,' accepted Blyth's determinations, and added

but little on his own account. JDr. J. Anderson" has recently

written a most useful paper on the species of the subgenus Nesokia,

which will be referred to later on.*

One of the chief causes of the existing confusion was the fact

that Mr. B. H. Hodgson, formerly British Resident at Nepal, having

made a most magnificent collection in that country, described, either

himself, or through Dr. Horsfieid of the India Museum, a large

number of species of this genus in the briefest possible manner ; so

' J. A. S. B. xsxii. p. 327 (1863).
^ J. A. S. P. xlvii. p. 214 (1878).

Proc. Zool. Soc—1881, No. XXXIV. 34
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that, the types being in England and the workers on the subject in

India, an attennpt had to be made to determine the species from the

pubhshed descriptions, an almost hopeless tasi<. It must, however,

be said that other authors have not given in all cases the most per-

fect descriptions, many of those of Mr. Blyth himself being especially

short and unsatisfactory. In all, there have been no less than ninety

Indian species described, belonging, in my opinion, to only nineteen

valid species, thus giving an average of more than four synonyms to

every species.

In writing the present paper I have had the advantage of access

to the following materials, which, including as they do the types of the

greater part of the described species, may be looked upon as quite

unequalled.

1. Full series of all the species collected and described by Mr.
Hodgson in Nepal, some presented by him direct to the British

IMuseum, others obtained through the India Museum, South
Kensington.

2. The types of the Indian species described by the late Dr. J. E.

Gray.

3. A most valuable collection of specimens in spirit from all parts

of India, numbering about 130 individuals. This was presented by
Mr. "W. T. Blanford, and collected partly by the donor himself and
partly by Mr. Mandelli (Darjiling), Col. St. John (Ajmere), the

Rev. S. Fairbank (Ahmednagar), Col. R. H. Beddome (South India),

and others.

4. A considerable series of skins lent to me for examination by
Mr. Blanford, and similarly collected in all parts of India.

5. The specimens collected by Sir Walter Elliot in the Southern
IMahratta country and other parts of South India, including the

types of the species described by him.
6. Collections of greater or less extent made by Dr. J. Scully

(Gilgit), Captain Hutton (Mussooree), Capt. Pemberton (Bbotan),
Dr. Kelaart (Ceylon), Mr. H. Cuming (Ceylon), etc.

7. The collection of drawings of Nepalese species formed by Mr.
Hodgson, and lent to me by this Society, with manuscript notes

appended to nearly all of them. These notes are hereafter frequently

referred to.

8. A collection of about 50 spirit specimens from various parts of

India; presented to the British Museum by the Trustees of the

Calcutta Museum^
Altogether I have examined about 450 Indian specimens. It will

be seen by the asterisks prefixed to the names in the synonymy that,

of the nineteen good species allowed here, we have the types of no
less than thirteen, besides the types of all the four subspecies or

1 Tbis collection, kindly sent by Dr. Anderson, only arrived while the present
paper was in the press ; but it has nevertheless been of considerable service to

me in confirming my results, the specimens being all named by Dr. Anderson,
and being therefore very useful in helping the ideutification of those species of
which tlie types are at Calcuttii. The letter accompanjing this collecliou is

quoted in footnotes in several places below.
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varieties, and also those of about forty species which are considered

as synonyms.
With regard to what is here called " India," I have only taken

the country west of the 90th degree of longitude, so as to exclude

Assam and Burmah, as we have not yet sufficient material from these

countries for me to work out the numerous species described

from them. I hope, however, that Dr. Anderson or some one else

to whom the Calcutta Museum is available, will work out these forms,

the greater part of the species having been described by Mr. Blyth,

and the types preserved there.

Before proceeding to a detailed account of the subgenera and
species, 1 have to thank those who have assisted me in various ways.

First, to Mr. W. T. Blanford I owe the most sincere thanks, not only

for the generous present of specimens mentioned above, but also for

constant aid given throughout the preparation of the paper, an aid

which has been of the greatest use to me from his extensive know-
ledge of India and its mammal fauna. I also owe my thanks to Dr.

Anderson, for examining for me several of BIyth's types, preserved

in the Calcutta Museum ; and to Dr. J. Scully for the use of his

specimens from Gilgit, a locality particularly interesting as being

just on the hue between the Palsearctic and Oriental zoological

regions.

In this connection I must also record the very deep obligations I

am under to my late friend Mr. E. R. Alston, whose premature

death has deprived science of one whose careful and conscientious

work upon Mammals is well-known to all zoologists, and who, since

I first took up their study, has been a constant friend and helper to

me in my work on that branch of science of which he had so in-

timate a knowledge.

The following are the subgenera into which the Indian species of

Mus have been divided :

—

1. Nesohia. Incisors very broad, finely sculptured in front.

Molars composed of transverse lamiuse. Size large ; form stout

and heavy ; tail rather short ; fur coarse, not spiny.

2. Mus. Incisors narrow, smooth in front. Molars tubercular.

Pollex only with a nail, the other digits with sharp compressed

claws. Other characters variable.

3. Leggada. Like Mvs, but the first upper molar with an extra

tubercle in front (see Plate LI. figs. 10, 11). Fur generally, but

not always, spiny ; size small ; tail short.

4. Vandeleuria. Teeth as in Mvs. Both 1st and 5th digits of

fore and hind feet with a nail. Size small ; form slender and agile
;

fur soft ; tail very long.

Subgenus Nesokia.

Neotonia, Ell. Madr. Journ. x. p. 208 (nee Say and Ord), 1839.

Kesokia, Gray, Ann. & Mag. Nat. Hist. x. p. 264, 1842.

The members of this subgenus may always be readily distinguished

by their bluff-headed and arvicoline aspect. Their dentition is

34*
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markedly different from that of Mus proper ; and until recently

Nesolda has been looked upon as a full genus ; but Dr. Anderson, in

the paper referred to above, states that he considers it to be only a

subgenus of Mus, an opinion in which for the present I am disposed

to concur. Dr. Anderson's paper contains a full and careful account
of the group ; but as he had not the advantage ofexamining Hodgson's
and Gray's types, some of the synonyms were incorrectly placed, the

natural result of such descriptions as had been given of these Rats.

I have been compelled to reduce the number of species somewhat,
Dr. Anderson having allowed seven Indian species, while I consider

that there are only four, with two subspecies or varieties. The
reasons in each case will be given below.

The known range of the subgenus is, east and west, from Palestine

to Formosa, the British Museum possessing specimens from both
these localities, and, north and south, from Kashghar to Ceylon. The
Palestine Nesokia, which was collected by Canon Tristram, appears
to represent a new species ; but, without seeing more specimens, I do
not care to describe it as such.

The following sjmopsis, based on Dr. Anderson's " Sections," will

show some of the chief distinguishing characters of the Indian
species :

—

I. Anterior palatine foramina mucli shorter than
the upper molar series; mammaj 8 M. (iV.) hardwickei, p. 524.

II. Anterior jjalatine foramina as long as or
longer than the molar series; mammaj 14-18 M. (N.) hengalensis, p. 526.

III. Palatine foramina as in II., thovigli rather
more open behind. Mammas 12.

a. Nasals broad, size very large M. {N.) handicota,'p.h29).
b. Nasals narrow, size smaller M.{N.)nemorivagus,'p.b2^.

1. Mus (NeSOKIa) HARDWICKIT.

a. Var. hardwickei.

Arvicola indica, Gray & Hardw. 111. Ind. Zool. i. pi. xi. (1832)
(nee 31us indicus, Bechst.)

.

* ' Mus hardwickei, Gray, Charlesw. Mag. N. H. i. p. 585 (1837).
Nesokia hardwickei. Gray, Ann. &. Mag. N. H. x. p. 265 (1S42).

*1N. griffithii, Ilorsf. Cat. Mamm. Mus. E.I. C. p. 145(1851).
Spalacomys indica, Peters, Abhandl. Akad. Berl. 1860, p. 143,

Taf. ii. f. 1 (skull) (1860).
M. (N.) hardwickei, Anders. J. A. S. B. xlvii. p. 221 (1878).

Hab. From Sind and the Punjaub eastwards to the North-west
Provinces.

b. Var. huttoni.

*Mus huttoni, Blyth, J. A. S, B. xv. p. 139 (1846).
Nesokia huttoni, Blanf Zool. Pers. p. 59, pi. vi. fig. 1 (1876).
M. (N.) huttoni, Anders, t. c. p. 223 (1878).

Hab. Persia, Afghanistan, and the more elevated parts of Sind.

Specific characters Fur variable in quality. Length from six to

^ The asterisks prefixed to the names in the synonymy throughout, desig-

nate those species of which the types are in the British Museum.
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seven inches ; tail about equal to the body without the head.

Mammae 8, 2 pectoral and 2 inguinal pairs '. Skull very stout

and strong, readily distinguished by its very short and narrow

anterior palatine foramina, which are not so long as the first two

upper molars, while those of the next species, N. bengalensis,

are as long as the whole upper molar series. Teeth more rounded
than in the other Neso/cke, the laminae more compressed from be-

fore backwards. (See Dr. Peters's figure referred to above.)

Varietal Characters.—Var. hardwickei. Fur generally short and
harsh, yellowish brown above, dirty white below. Feet shorter

than in var. huttoni.

Var. huttoni. Fur long and soft, bright rufous above, dull yellow

below. Hind feet longer than in var. hardwickei.

Measurements.

Var. hardwickei. Var. huttoni.

(^. Tong, fj . Jaco- (5'. Balu-
Sind. babad, Sind. chistan.

Head and body 2 59 6-3 6-5

TaiP 3-8 4-35 4-5

Hindfoot^ 1-2 1-2 1-45

Forearm and hand ^ 1*7 l'6l r95
Ear-conch, length ^ '52 '59 '57

Muzzle to ear ^ ... , 1-45 1-45 1-55

These measurements would appear to be rather below the average,

those given by Dr. Anderson being considerably more.

I think there can be but little doubt as to the necessity of uniting

the two forms of this species. One of our specimens (a), from Tong,
Sind, has the long, soft and bright-coloured fur of var. huttoni, while

^ Mr. Blanford {I. c.) stated that there were only 6 mammse in his Persian
specimens ; but he must have overlooked one of the anterior pairs, as those of

his specimens which came to the British Museum have 8, as also, JJde Dr.
Anderson, have those that went to Calcutta.

^ Taken by placing the head and body as nearly as possible flat, and then
measuring in a straight line, and not along the curves.

' From the anus to the end of the vertebrae, one point of the compasses being
placed quite in the anus, so as to get to the true root of the tail.

^ From the calcaneum to the tip of the longest toe, not including the claws.
' From the olecranon to the tip of the longest finger, also without the claws.

This is a most useful measurement for showing the comparative lengtlis of the

fore and hind limbs, that of the hand only being extremely difficult to take

with accuracy.
^ From the asternal root of the conch (see Plate LI. fig. 7, a to b). The skin

shifts so much on the head that measuring from the meatus is very unsatis-

factory.

' From the tip of the nose to the inside of the auditory meatus, one point

being placed in the meatus as far as it will go without hurting the skull. This
is a measurement which should always be given, being almost the only one that

can be relied upon for perfect accuracy in showing the general size of the
animal. It is particularly useful with regard to the proportion that the limbs
and tail bear to tbe trunk.

I may here state that every measurement given is taken from a specimen
preserved in spirit, except where otherwise stated, and that therefore the size of

the body will be found to be somewhat larger when measured in the flesh.
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the shortness of its feet would cause it to be placed with var. hard-

wickei. Of several skins from the same place, moreover, some have

_ all the fur-characters of one and some of the other variety. Mr.
Blanford, in his ' Mammalia of Yarkand '

', has said that he doubts

whether the differences between the two forms are constant ; and
Dr. Anderson seems to have been quite unable to find any important

differences between the skulls, though he keeps the two species dis-

tinct". I think therefore that it will be better to regard iV. hard-
wichei and N. huttoni as geographical races of one species, the

former occupying the low countries of Sind and North-west India,

and the latter the comparatively higher regions of Persia and
Afghanistan, It is true that the types of the two varieties look

extremely different; but that oi M. {N.) hardiinckei has been enor-

mously overstretched, so that it looks quite double the size of that

of M. (N.) huttoni, its skull and feet, however, showing that the

difference in size is almost wholly artificial.

The type of i\^. griffithii, Horsf,, is undoubtedly a specimen of

this species, and seems to be, on the whole, rather more like var.

hardwicJcei ; but it is such a bad skin that I cannot determine this

point with certainty. Mus pyctoris, Hodgs., which Dr. Anderson
placed here, is not a Nesolia at all, but a true Mus, as shown by the

type, and is a synonym of M. alexandrinus, var. nitidus ^.

2. Mus (Nesokia) bengalensis.

a. Northern race {N. bengalensis).

Arvicola bengalensis, Gray & Hardw. 111. Ind. Zool. ii. pi. 21

(1833-34).
* 3Ius daccanensis, Tytler, Ann. & Mag. N. H. xiv. p. 173 (18.54).

M, * tarayensis et * plurimammis, Hodgs., Horsf. Ann. & Mag.
N. H. xvi. p. 112 (1855).
* M. morungensis, Hodgs., Horsf. /. c. (juv.) (1855).
Nesokia indica, Blyth, J. A. S. B. xxxii. p. 328 (1863); Jcrd.

Mamm. Ind. p. 187 (1867) (nee M. i?idicus, Bechst.).

M. (N.) blythianus, Anders. J. A. S. B. xlvii. p. 22", pi. xiii.

figs, a to rf(l878).

M. {N.) larclayanus, Anders, t. c. p. 229, pi. xiii. figs, i to I

(1878); Blanford, Zool. Yark. Exp., Mamm. p. 46, pi. x. a. fig. 1

(skull) (1879).

Hah. North and Central India. ? Malacca and Andaman
Islands.

b. Southern race {N. kok).

*Mus kok, Gray, Charlesw. Mag. N. H. i. p. 585 (1837).
* M. (Neotoma) providens, Ell. Madr. Journ. x. p. 209 (1839).
* M. dubius, Kel. J. A. S. Ceylon, 1851 (nee Hodgs.) (1851).

^ Mamm. Yark. Exp. p. 47, 1879.
^ Dr. Anderson now agrees with me as to the propriety of uniting these two

forms.
3 See below, p. 533.
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Neso/cia hardwickei, Kelaart, Prodr, Faun. Zeyl. p. 65 (1852)
(nee Gray).

M. (N.) providens, Anders. J. A. S. B. xlvii. p. 225, pi. xiii

figs, eto ^(1878).

Hab. South India and Ceylon.

Specific Characters.—Form stout and heavy, muzzle blunt. Fur
rather short and harsh, grizzled brown above, rather paler below.

Ears short ; laid forward they do not reach to the eyes. Tail shorter

than the head and body, uniformly brown above and below. Feet

of medium size, nearly always brown above. Foot-pads small and
rounded, five on the fore and six on the hind feet, as in the other

species of the subgenus. Mammae very numerous, from 14 to 18

in number, often different on the two sides of the body.

The skull is rather more like that of a true Mus than in N. hard-

wickei. The most important differences between the two have been
mentioned under that speeies.

Varietal Characters.—Var. hengalensis. Size comparatively large.

Tail somewhat longer in proportion, and anterior palatine foramina

often (but by no means always) larger than in the southern race.

Skull otherwise quite similar.

Var. hoh. Smaller. Tail somewhat shorter than in the typical

variety. Anterior palatine foramina very narrow.

Measurements.

Var. bengalcnsis. Var. Jcolc.

Calcutta^. Ootacamuud. Madras,

c? 2 c? $
Head and body 8-0 7-8 7S 7-0

Tail 7-4 70 5-7 6-3

Hind foot 1-4 1-45 1-32 1-4

Forearm.. 2-0 2-05 175 181
Ear-conch, length -82 '80 -80 '75

Muzzle to ear 1-6 17 1'6 1-6

This species is the common Nesokia of the whole of India. The
only animal with which it could possibly be confounded is Mus de-

cumamis, from which, however, it may always be distinguished by
its comparatively shorter head and broader incisors.

Dr. Anderson, in his paper above quoted, keeps the northern and
southern forms separate under the names of iV. bhjthiantis and pro-
videns. The following are the characters upon which he founds his

opinion as to their specific distinction :—" The skull (of iV^. providens)

is considerably smaller than that of M. (N.) blijthiatnis of the same
age, from which it is also distinguished by its more outwardly arched
malar process of the maxillary, by its considerably smaller teeth,

and long but less open palatine foramina." The external characters

given are those I have used to divide the species into varieties, except

the "somewhat smaller ears "of N. kok, a character which does not

' These seem to be exceptionally large specimens, none of the specimens mea-
sured by Dr. Anderson having hind feet as much as 1'4 inch.



528 MR. o. THOMAS ON THE [May 3,

appear to be constant, as a specimen from tlie Neilgherries has dis-

tinctly larger ears for its size than any specimen of N. bengalensis that I

have seen. As to the skull-characters mentioned, I can only suppose
Dr. Anderson had but a small series under examination at the time of

writing his paper ; for, as far as I can see, the skulls intergrade com-
pletely. Taking the characters as given above, we see that the

southern race is certainly a little smaller, but not very much; in fact

two Madras specimens of ours are quite as large as average Bengal
ones. I cannot see that there is any difference in the outward spread of

the zygomatic arches, or in the size of the teeth. As to the anterior

palatine foramina, it is true that many specimens of var. bengalensis

have these very much broader ; but, on the other hand, some of our

Nepal specimens, necessarily of the northern form, have them fully

as much contracted as any Madras individuals ; we cannot, therefore,

place any reliance on this character. The other characters inciden-

tally mentioned seem all to be either variable or not sufficient to

separate the two forms upon.
With regard to the name adopted for the species, I cannot agree

with Dr. Anderson that Gray's name bengalensis cannot stand. The
figure of "Arvicola bengalensis" represents the northern form without

a doubt ; and even if this name were discarded, it will be seen by the

synonymy that there are no less than four other names which would
have priority over that give by Dr. Anderson. Tbe types of all of

them are in the British Museum, and certainly belong to this species.

M. (N.) barclayanus, Anders., as Mr. Blanford (/. c.) has sug-
gested, seems to be only a local variety of A'^. bengalensis, and not
distinct enough to require a name.
Mus setifer, Horsf. apud Cantor ' (and therefore, fide Blyth, M.

andamanensis, Bl.-), is, judging from one of Cantor's own specimens,

certainly a Nesokia, and apparently not separable from this species.

I do not care, however, definitely to unite them until I have seen

spirit specimens from Pinang or the Andamans, as soine of the pro-

portions may be different from those of the Bengal species, Cantor's
specimen being a much stretched skin.

3. Mus (Nesokia) bandicota.

Le Ratperchal, Buff. Hist. Nat. Supp. vii. p. 276, pi. 69 (1/89).
Bat perchul and Bandicota, Penn. Hist. Quadr. (ed. 3), ii.

pp. 179, 180(1793).
" Ber Bandikote," et "die jndische Batte" Bechstein, AUgem.

Uebers. der vierfiissige Thiere^ ii. pp. 497, 498 (ex Penn.) (1800).
Mus bandicota et 31. indicus (nee Geoff.), Bechstein, tom. cit.

pp. 713, 714 (1800).
M. malabaricus et M. perchal, Shaw, Gen. Zool. ii. pt. 1, pp. 54,-

5.5 (1801).
M. giganteus, Hardw. Trans. Linn. See. vii. p. 306, pi. 18 (1804).

^ J. A. S. B. XV. p. 254, 1846.
^ J. A. S. B. xxix. p. 103, 1860.

- ' A German traDslation of Pennant's ' History of Quadrupeds', published at
Weimar in two volumes, 4to, 1799-1800.
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M. (Neoioma) giyanteus, Ell. Madr. Journ. x. p. 209 (1839).

M. {Nesokia) giganteus, Anders. J. A. S. B. xlvii. p. 232, pi. xiv.

figs, a tod (skull) (1878).

Hab. All India south of the Himalayan region, and Ceylon.

Size very large, over a foot in length. Tail generally about one

fourth shorter than the head and body. Fur very coarse and harsh

;

grizzled black and white above, grey beneath. On the back the fur

is very thickly mixed with long harsh black piles, much more
numerous than in M. (N.) nemorivagus. Mammae 12, three pectoral

and three inguinal pairs. The skull is very large and heavy, being

more than 2| inches long in full-grown individuals ; it has been

vrell figured by Dr. Anderson (/. c), together with the skulls of the

other species of Nesokia.

The Common Bandicoot or Pig-rat is found all over the peninsula

of India, and is almost too well known to need any description. It

may always be known from large individuals of Mus decmnanus by
its much broader incisors and by the presence of the long black piles

mixed with the fur of the back ; these piles are often nearly 4 inches

long, while they are quite absent in M. decumanus. Mus (N.) nemo-

rivagus, its nearest ally, is the Bandicoot of North-eastern India, and
is certainly very closely related to it ; but I think that the two forms

are specifically separable, the Himalayan form being smaller and

having much softer fur, fewer long black piles, and narrower nasal

bones. The differences in the skulls will be readily perceived by ll
'

reference to Dr. Anderson's plate above referred to.

4. Mus (Nesokia) nemorivagus.

* Mus nemorivagus, Hodgs. J. A. S. B. v. p. 234 (1836) ; Ann.
& Mag. N. H. XV. p. 266 (1845).

1* M. macropus, Hodgs. Ann. & Mag. N. H. xv. p. 268 (juv)

(1845).
1* Nesohia hydrophila. Gray, Cat. Hodgs. Coll. p. 19 (1846) (nee

Hodgs.).

*M. bandicota, Swinh. P. Z. S. 1870, p. 635 (nee Bechst.).

M. (Nesokia) elliotanus, Anders. J. A. S. B. xlvii. p. 231, pi. xiv.

figs, e-h (skull) (1878).

Hab. Nepal, Sikhim, Assam ; Formosa (Swinhoe).

Smaller than the Common Bandicoot, from 9 to 11 inches in length,

the tail about seven eighths of the length of the head and body.

Fur comparatively soft, a certain number of longer piles intermixed
;

but these are neither so numerous nor so stiff as in M. (N.) bandi-

cota. For further information about this species I must refer the

reader to Dr. Anderson's description and figure of his M. (N.)

elliotanus.

The following dimensions, as being those of a spirit specimen,

may be of use. It is an adult female, and was obtained from the

Khasi Hills by Mr. Blanford :—
Head and body 9 inches ; tail 7"8 ; hind foot I'O ; forearm 2"35

;

ear-conch, length 0'9.
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To Dr. Anderson belongs the credit of having perceived that there

are two species of Bandicoot in India, all previous authors having
confused this form with the true M. bandicota, Bechst. Hodgson's
description of M. nemorivagus, however, was such that Dr. Anderson
naturally could not tell that his M. (iV.) elliotanus was identical

with it. There can, however, be no doubt that it is the same, as

the skull of the type of Hodgson's species exactly matches that of

one of the Khasi-Hill specimens mentioned by Dr. Anderson, and
since presented to us by Mr. Blanford, and also quite agrees with

the figure which accompanies the description of M. (iV.) elliotanus^.

Formosan individuals of this species received from Mr. Swinhoe
are quite similar to our specimens from the typical locality We
thus get another instance of the affinity of the fauna of Formosa
to that of the Himalayan region^.

The specimen described as Nesokia hydrophila by Dr. Gray, in

his Catalogue of Hodgson's collection, is the actual type of Mus ma-
cropus, Hodgs. The cause of the mistake was that Hodgson's two
species M. hydrophiliis and M. macropus are figured side by side in

Hodgson's drawings, and that in the British Museum duplicate copy
the plate was accidentally marked as " Mus hydrophilus et junior,"

Gray therefore describing the specimen representing the adult form.

In the original drawings, belonging to the Zoological Society, how-
ever, the two figures are named in accordance with Hodgson's pub-
lished descriptions. This type specimen of M. macropus is most
undoubtedly a Nesokia, and, I believe, will turn out to be a young
specimen of the present species, the skull agreeing very fairly, though
it is considerably smaller.

I am quite unable to say what the true M. hydrophilus, Hodgs.\
is. It is said to be a small species, only 3| inches long, with a tail

only 2| in length. We have received no specimens of it from Mr.
Hodgson ; but I would suggest that it might be some species of

Arvicola, as the proportions are similar to those found in that genus,

and Hodgson on his drawing calls it Arvicola ? hydrophilus, though
he afterwards described it as a Mus.

It seems possible, as Mr. Blanford has suggested^, that M. (Neso-
Tcia) nemorivagus will yet turn out to be identical with the true Mus
setifer, Horsf. Judging from the distribution of certain other species,

it is quite probable that the Bandicoot of Java should be the same
as that found in Nepal and Formosa; but merely from Horsfield's

description, and without seeing Javan specimens, it is impossible to

decide this question at present.

Subgenus Mus (restricted).

Mus, Linn. Syst. Nat. (12) i. p. 79 (1/66).

Incisors narrow, smooth in front. Molars tubercular, not divided

^ Dr. Anderson has sent us an immature specimen of his N. elliotanus, which
quite confirms my identification.

2 See below, under M.jerdoni, p. 539.
' Ann. & Mag. N. H. xv. p. 267, 1845.
* Zool. Yark. Exp. Mamm. p. 47, 1879.
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into transverse laminas as in Nesokia. PoUex truncated, with a

short nail, all the other digits with sharp compressed claws.

To Mus as thus strictly limited I refer 12 of the species of

Muridae that have as yet been found within our limits ; but there

can be no doubt that several more species either hitherto undescribed,

or only known from Assam and Burmah, will yet be found in Sikhim

and the surrounding region. On the other hand, it seems impro-

bable that there are many more species to be recorded from the

peninsula of India, though the discovery of such a distinct form as

Mus blanfordi shows that this region is not as yet absolutely worked

out.

The following synopsis will, I hope, be of use to persons wishing

to determine specimens ofthis difficult group ; but it will as a rule be

necessary for those who consult it to examine properly preserved

spirit or fresh specimens, as the characters used are not such as

can be easily made out on dried skins. Wherever stress is laid on

the proportion of any part to the head and body, it must be re-

membered that fresh specimens always have the trunk distinctly

larger in proportion to the extremities than those preserved in spirit,

and that all my measurements are of necessity from the latter.

It will therefore sometimes happen that in a fresh specimen the

tail is slightly shorter than the head and body when I have here

stated it to be longer ; but a reference to the detailed descriptions will

always obviate any difficulty this may cause.

I. Hind feet with 6 well-defined foot-pads.

A. Large, 4^ to 9 inches ; last hind foot-pad

elongated.

—

Rats.
a. Whole of tail covered with short hairs ;

upperside of tail dark-coloured. 8-12
mammte.

a. Tail dark above and below.

a'. Tail shorter than head and body

;

10-12 mammce ; hind footrS-lT. 1. M. deeumanus, p. 532.

h'. Tail longer than head and body.

a". Anterior edge of zygoma-root
with a strongly marked rounded
angle above. 10-12 mammte;
hind foot r2-l-45 2. M. alexandrinus, ^p. 52&.

b". Anterior edge of zygoma-root
nearly perpendicular ; hind foot

•95-105 3. M.fulvescens,]p. 537.

fi. Tail sharply bicolor, dark above and
wliite below. 8 mammas.

c'. Back bright rufous ; tail much lon-

ger than head and body ; hind foot

10-ri5 4. M.jerdoni, p. 537.

d'. Back yellowish grey ; tail barely

longer than head and body ; hind
foot 10 5. M. niveiventer, 540.

b. Distal third of tail with longer hairs,

white above and below. 6 mamm».
e'. Hind foot 1-2-1 -35 6. M. blanfordi,^. ?>\\.
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B. Small, 2-4 inches. Last hind foot-pad cir-

cular.

—

Mice.
c. Anterior edge of zygoma-root perpen

dicular.

y. 10 mammfe.
/'. Tail as long as, or longer than, head

and body,

c". Colour rufous - brown, belly

scarcely lighter; hind foot -eB-'T. 7. M. wriaWMS, p. 544.

d". Colour pale fulvous, belly white
;

hind foot 65-'75 8. M. bactrianus, p. 546.

ff'.
Tail shorter than head and body.

(See also under Leggada huduga,

p. 553.)

e". Hind foot •6--65
; ear ^l-^Q ... 9. ilf. cervioolor, p. 547.

S. 6 mammse.
h'. Tail as long as, or longer than, head

and body; hind foot •82--88 10. M. arianus, p. 548.

d. Anterior edge of zygoma-root slanting.

(See Plate LI. fig. 8.)

i'. Tail rather longer than the head
and body; hind foot ^S-S 11. M. nitidulus,

t^.
550.

II. Hind feet with only 4 or 5 properly developed

foot-pads.

e. 8 mammse ; tail about the length of head
and body ; hind foot about I'0 12. M. metiada, p. 550.

5. MUS DECUMANTJS.

M. decumanus, Pall. Nov. Glir. p. 91 (1778).

M. decumanoides^, Hodgs. J. A.. S. B. x. p. 915 (sine descr.) (in

part) (1841).

*M. brunneus, Hodgs. Ann. & Mag. N. H. xv. p. 266 (1845).

Hab. Cosmopolitan.

No description is needed of this too well-known rat. It may
always be distinguished from any specimen of M. alexandrimts by its

short tail and ears, and its larger size. The following are the chief

dimensions of a full-grown male:—Head and body 8'3, tail 7'\,

hind foot 1"6, ear-conch 0"7, muzzle to ear 1"85.

The type o{ Mus brunneus, Hodgs., is certainly a specimen of this

species, as might be expected from his description. Though most

certainly not indigenous, Mr. Blanford tells me that these Rats are

found on all the rivers of India, being carried up by the boats, and

that by this means they might easily have got into the valley of

Nepal, by way of the rivers Gruuduck and Coosy.

We now come to the truly indigenous Indian species of Mus.
The first one that claims our attention is the common house- and

tree-rat of the whole of India, the Mus rufescens, Gr., of Blyth and

other authors. After careful comparison of a very large number of

specimens from all parts of India, I have come to the conclusion that

^ In Hovsfield's ' Catalogue of the Mammals in the India Museum '

(p. 140),

he meutions a " Mus dccumanoidcs, Temm." Temniinck never decribed a Eat
under this name, as far as I can find ; and Dr. Jentink, of the Lej-den Museum,
where Teinminck's types are preser> ed, has kindly confirmed my opinion on
this point.
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this Rat is only a southern offshoot of that form of Mus rattus com-
monly known as M. alexandrinus . In India we find three just dis-

tinguishable varieties of it:— (1) the true M. alexandrinus, foand.

in Cashmere, and the whole north-west region of India ; (2) the

form confined to the Nepalese district, here termed var. nitidus,

Hodgs. ; and (3) the well-known M. rufescens, Gr., found in the

whole of continental India except the north-western part, and also

in Burmah.
The following is the Indian synonymy of this species and its two

varieties ; but it is very possible that some of the names are put

under the wrong varieties, as these are not very sharply separated

from each other.

6. Mus ALEXANDRINUS.

a. Typical variety.

M. alexandrinus, Geoff. Desc. de I'Egypte, Hist. Nat. ii. p. 733,

Atl. pi. V. fig. 1 (1812).
*M. asiaticus, Gray, Charlesw. Mag. N. H. (2) i. p. 585

(1837).
'•31. arboreus, Buch. Ham."> Horsf. Cat. Mus. E.I. C. p. 141 (in

part) (1851).

1M. crassipes, Blyth, J, A. S. B. xxviii. p. 295 (juv.) (1859).

b. Var. nitidus.

*M. nitidus, Hodgs. Ann. & Mag. N. H. xv. p. 267 (1845).

*M. pyctoris, Hodgs. I.e. (1845).

?Af. rattoides, Hodgs.^ I. c. (1845).

M. horeites, Hodgs. I.e. p. 268 (juv.) (1845).

*M. ccquicaudalis, Hodgs. op. cit. (2) iii. p. 203 (1849); Horsf.

Cat. Mamm. Mus. E.I. C. p. 144 (1851).

c. Var. rufescens.

M. indicus, Geoff., Desm. Mamm. ii. p. 299 (nee Bechstein', 1800)

(1822).
*M. rufescens, Gray, Charlesw. Mag. N. H. (2) i. p. 585

(1837).

*M.flavescens, Ell. Madr. Journ. Lit. Sci. x. p. 214 (1839) (nee

Waterh. P. Z. S. 1837, p. 19).

M. decumanoides, Hodgs.^ J. A. S. B. x. p. 915 (sine descr.) (in

part) (1841).

*M. brunneusculus, Hodgs. Ann, & Mag. N. H. xv. p. 267

(1845).

^ The drawing and description, but not the specimen (B), which is M. decu-

manus.
2 Or the true Mus rattus ; more probably a black-bellied individual of this

variety.
^ See under M. (Nesokia) bandicota, p. 528.
* Never described ; afterwards divided by Hodgson into M. hrtmneus and

brunneusculus.
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31. nemoralis, Blyth ', J. A. S. B. xx. p. 168 (1851).

*M. kandianus & *M. tetragonurus, Kel. J. As. Soc. Ceylon

(1851).
M. ceylonus, Kel. Prodr. Faun. Zeyl. p. 61 (juv.) (1852).

M. robustulus, Blyth, J. A. S. B. xxviii. p. 294 (1859), fide Blan-

ford, J. A.S. B. xlvii. p. 165 (1878).
UI. infralineatus, Blyth, J. A. S. B. xxxii. p. 348 (1863) (juv.).

^'EuchcBtomys- rufescens, Gray," Fitzinger, SB. Ak. Wien. Ivi. i.

p. 74 (1867).

Specific Characters.—Fur harsh, sometimes mixed with fine spines.

Colour varying from dark rufous-grey to bright reddish fulvous
;

belly sometimes quite white, sometimes no lighter than the back.

Feet nearly always white. Tail longer than the head and body,

scarcely lighter below than above. Ears large ; laid forward they

reach quite to, or even beyond the eye. Foot-pads 5-6, well-

defined. Mammae 10, 11, or 12, normally three pectoral and three

inguinal pairs ; but one or both of the posterior pectoral pair are

often absent. The length of the head and body (in spirit) varies

from 5 to 7, the tail from 6 to 9, and hind foot from 1-2 to TS
inches ; these, however, are the extreme limit. For detailed mea-
surements see below.

Varietal Characters.—Typical variety. Dark rufous-grey above,

white below. Size large, over 6 inches ; tail much longer than the

head and body, more noticeably paler below than in the other

varieties. Soles of feet nearly always white (in spirit).

Variety nitidus. Fur finer and rather more rufous, often mixed
with numerous spines. Belly sometimes pure sharply-defined white,

sometimes almost as dark as the upperside, the tips of the hairs,

however, being nearly always wliite. Size about the same as in

typical alexandrinus. Tail generally only a Httle longer than the

head and body, seldom exceeding them by more than one inch ;

stretched skins therefore often have the tail even shorter than the

trunk. Soles of feet often quite black.

Variety rufescens. Body small and slender, only just over 5

inches in length. Tail much longer than the head and body.

Colour dull rufous, generally but little paler below ; fur coarse and

spinous. This variety is much more arboreal than the others.

I can find no differences whatever between the skulls of these

three varieties. Their general characters are too well-known to need

any detailed description ; the dimensions of a pprcimen of var.

rvfescens will be found below under Mus blanfordi^. The re-

markable variation in the length of the nasal bones presented by
this species is referred to below\

' Blyth, op. cit. sxxiv. p. 192 (1865), says that this is the same as M. hriinncus,

Hodgs., which is a Mus decumanus ; his description, however, agi-ees much
better with this form, and a specimen sent as M. nemoralis by Dr. Anderson is

certainly a Miis rufescens.
" A genus (!), composed of a ridiculous mixture of species of Miis, Nesokia,

and Lcggada wliich have uo special affinity with each other whatever.
3 Vide p. 541. * Vide p. 536.
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I have, with some doubt, placed M. infralineatus under var.

rufescens, as the colour characters given are quite unimportant, and
the proportions might be those of an overstretched half-grown

individual ; it is, however, very possible that I may be wrong, and
that it is a distinct species.

Sir Walter Elliot informs me that this species^seems to be gra-

dually giving way before the more powerful M, decumanus, which

has been introduced into the various Indian ports from the shipping,

just as in Europe the same ubiquitous species has nearly exterminated

the corresponding northern form Mus rattus.

With regard to the specific distinctness of Mus alexandrinus from

M. rattus, about which so much has been written, it seems to me
that we have here a somewhat parallel case to that of M. urbanus

and M. musculus. M. alexandrinus would seem to be a more tro-

pical form of ill. rattus ; but as it seems always to have much shorter,

coarser, and more rufous hair, as compared with the black and
shining fur of M. rattus, I have provisionally kept them distinct,

though I have but little doubt that they will have finally to be con-

sidered as but one species. This, however, is a question not specially

Indian ; and so at present I prefer to avoid expressing any definite

opinion on the subject.

The extraordinary variationofthenasalbonesof this species has been

mentioned above. Some authors have used the length of these bones

as a specific character ; and certainly the extremes in this species are

so great as to appear to be of importance ; but when a series is exa-

mined it will be found that no stress can be laid on this character.

In order to prove how great the variation is, I have prepared the

following Table ; all the specimens measured were collected at the

same time and place, and are obviously all of the same species.

Measurements of Skulls and Nasal Bones of Darjiling Eats (Mus
alexandrinus, var. nitidus) :

—

Percentage of nasal bones

to rest of skull.

49
46
62
57
64
54
66
52
69
62
59
69

If we now arrange these percentages in order, we obtain the follow-

ing scries, in which it is perfectly imjiossible to draw any dividing line

Total length of skuU.
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between the specimens with long and those with short nasal bones

—

46, 49, 52, 54, 57, 59, 62, 64, 66, 69. After examining such a series

of figures as this, I think it will be generally admitted that the

length of the nasal bones is a character which should be reij-arded

with the very greatest caution before it is used to separate species

upon.

^T. MuS FULVESCENS.

*Musfulvescens, Gray, Cat. Hodgs. Coll. p. 18 (1846).

*Mns candatior, Hodgs. Ann. &Mag. Nat. Hist. iii. p. 203 (1849)

;

Horsf. Cat. Mus. E.I. C. p. 144 (1851).

Mus cmnamo)neus, Blyth, J. A. S. B. xxviii. p. 294 (1859), nee

Pictet, Not. Anim. Nouv. Mus. Gen. p. 64, pi. 19 (1844).

Hab. Nepal and Sikhim ; Pegu (Berdmore).

Fur soft and fine, generally spineless, but with sometimes a con-

siderable number of spines intermixed. Colour bright rufous above,

with slate-coloured bases to the hairs ; belly white, generally quite

pure, but sometimes either mixed with slate-colour or with a fulvous-

grey stripe down its centre. Tail long, brown above, and but

slightly paler beneath, sometimes with a tendency to the develop-

ment of a pencil of hairs at the tip. I have not been able to find

out the number of mammae present in this species. The skull, as

in Mus jerdoni, differs from that of 3/. alexandi'inus by the absence

of the projecting angle in the front of the exterior wall of the infra-

orbital foramen, by the more open lower part of the same foramen,

by its smaller teeth and shorter anterior palatine foramina. The
difference in the zygoma-root will be better understood by a com-
parison of the figures of the two forms (Plate L. fig. 3 a & b).

With regard to the measurements, it unfortunately happens that

we have no spirit-specimens of this species ; but the following are

the nearest that can be made out from skins :—Head and body 4*5

to 5"5 in., tail 5 to 7 in., hind foot -95 to r05 in.

Mus octomammis, Hodgs., was placed as a synonym of M. can-

datior by Gray ; but from Hodgson's drawing it would rather seem

to be M. jerdoni, which we know has only eight mammae.
The exact position of this species is very doubtful, and can only

be settled by the examination of a good series of specimens pro-

perly preserved in spirit. Jerdon ' placed M.fulvescens as a synonym
of M. infralineatus, and quite separate from M. candatior ; the

types of this latter and of M. fulvescens, however, are undoubtedly

identical.

8. Mus JERDONI.

Leggada jerdoni, Blyth, J. A. S. B. xxxii. p. 350 (1863).

V'Mus octomammis, Hodgs.," Gray, Cat. Hodgs. Coll. 2nd ed.

p. 10 (1863) (sine descr.).

Hab. Sikhim ; Khasya Hills, Assam {Blanford); Java (r. HUgel),

Fur long, fine, usually with numerous spines intermixed. Above

Mamui. Ind. p. 197 (1867).

pROC. ZooL. See— 1881, No. XXXV. 35
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the general colour is bright rufous, the hairs being dark slate-colour

for four fifths of their length, and the tips being orange-red ; on
the centre of the back there are numerous wholly black hairs mixed
with the others ; these thin out towards the sides, so that there the

rufous colour is much clearer. Spines white, with black tips.

Belly pure white, the line of separation well defined. Feet white

as a rule, though sometimes the dark colour of the upper side runs

down as far as the base of the digits. Tail very long, generally two
and sometimes three inches longer than the head and body, brown
above and white beneath from root to tip. Mammae eight, two
pectoral and two inguinal pairs. Hind foot-pads (Plate LI. fig. 1)
six, large, nearly circular except the last, the terminal pad of the

hallux very large. Ears rather large, oval ; laid forward they reach

quite to the eye.

The skull is somewhat hke that of M. fulvescens, differing from
that of M. alexandrinus by its smaller teeth, the upper series

measuring in this species 5'8millim., and in an equal-sized specimen
of M. alexandrinus, 7'0 millim. The auditory bullae are more
flattened, only standing about 1-5 millim. above the base of the

skull ; A'vhile in M. alexandrinus, they are 3 millim. high, and are

much more inflated. There is the same form of the anterior

zygoma-root already mentioned as obtaining in M. fulvescens ; and,

lastly, the emargination between the condyle and the posterior angle

of the lower jaw seems to be shallower than usual.

Ileasurements.

Darjiling.

,
^ ^

a. cf. b. 2. c. c?.

Head and body 5-3 (c) 5-0 5-4

Tail 7-1 6-8 8-5

Hind foot 1-15 M5 M5
Forearm r45 1*4.5 1-45

Ear-conch, length '7Q '68 '72

Muzzle to ear 1-38 .. 1-30

It will be noticed that the hind foot and the forearm are exactly

the same in all. Hpecimen c is said to have come from Malabar

;

but I think there can be no doubt that this is a mistake. This
specimen has the longest tail in proportion to its size of any Indian

species of the whole genus, its length being more than six and a

half times the distance between the muzzle and the ear, while our
longest-tailed specimen of Vandeleuria oleracea has it only six and
a quarter times.

The palate-ridges (Plate LI. fig. 2) of this species show a slight

difference from those of 31. alexandrinus, there being an incomplete

ridge between those answering to the fourth and fifth divided ridges

of M. alexandrinus, thus making six instead of five divided ridges.

This difference, though slight in itself, appears to be constant, as

five spirit-specimens all show the extra ridge, while I have seen it
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in none of the numerous specimens of M. alexandrinus I have ex-

amined.

This very handsome Rat may always be readily recognized by its

brightly contrasted colours and its long bicolor tail. It is true that

many specimens of Mus fulvescens have a somewhat similarly

coloured body ; hut they always have the lower side of the tail of the

same tint as the upper.

I have placed "Mus ociomammis" here rather than under J/./m^-

vescens, for the reasons already mentioned under that species.

The distribution of M. jerdoni presents some most interesting

points. In Mr. A. R. Wallace's recent work, ' Island Life,' the

author, when treating of the islands of Formosa^ and of Java', states

that the fauna of each of these two widely-separated places has a

noticeable connexion with that of the Himalayan region. Now this

species gives us a most interesting instance of the correctness of

Mr. Wallace's views. Its headquarters seem to be in the Sikhim
region ; but a very young specimen collected by Baron A. von
Hiigel in Java is absolutely the same, it possesses even the minute
fifth palate-ridge above mentioned ; its fur is somewhat shorter,

and, considering its age, more thickly spinous than is the case in

Himalayan specimens ; but these differences are only the natural

result of a more tropical climate. With regard to Formosa, 2Iics

coxinga, Swinh.^ of which the types are in the British Museum, is

so very closely allied to this species that I was at first disposed to

consider it identical ; but I now think it just separable on account of

its longer hind foot (1*4 against 1"15). We thus have, isolated in

these three places, nearly related Rats which seem to be quite un-

known in the intermediate districts. Mus {Nesokia) nemorivagus

presents us with another instance of this sort of distributiou, being

found in Nepal and Formosa ; and if, as is just possible, the true M.
setifer, Horsf., from Java, is the same, we have a still better example
of the relations of these faunas to one another.

Mus jerdoni seems to be almost entirely a highland species.

Those I have seen have come from Darjiling (7000 ft.), Khasya
Hills (4000-5000 ft.), and Wilhs Mt., Java (3000 ft.). Jerdon^

mentions specimens from Kunawar (12,000 ft.); but, from the

locality, I am inclined to think that they may have been M. niveiven-

ter. Dr. Anderson tells me that these Kunawar specimens are not now
in the Calcutta Museum ; so that the question of the western distri-

bution of this species cannot be settled at present.

When Blyth originally described M. jerdoni he stated that the

head and body measured 4 inches and the tail 3| inches, proportions

wholly at variance with those given above ; but I am informed by
Dr. Anderson that the type is only half-grown, and that specimens

in the Calcutta Museum, undoubtedly identical, measure just about

what those do of which the dimensions are given. Mr. Blyth de-

scribed this Rat as a species of the subgenus Leggada, on account

' Chap, xviii. p. 375. - Chap. svii. p. 358.

3 P. Z. S. 1864, p. 185 (misprinted coninga, see P. Z. S. 1870, p. 636).

Mamm. lud. p. 209 (1867).

35*
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of its spiny fur ; it is, however, a true Mus, and has no connexion

with the species of Leggada, the presence of spines being in no way
an essential character of that subgenus.

"With regard to these spines, our series of M. coxinga from For-

mosa shows every stage, from a specimen almost entirely spineless to

one so thickly covered with spines that there are hardly any hairs.

Mr. Swinhoe, in his original description, stated that the number of

spines depended on age, the older specimens having the greater

number; but I think season has quite as much to do with it, as we

find specimens with the spines irregularly distributed in patches, as

if these specimens were changing their fur with the season. This

patchy arrangement, as far as one can see, could never obtain if

the spines increased regularly in number according to the age of the

individual. It seems probable, however, that both age and season

have some connexion with the number of spines developed.

By the examination of such a series as that of M. coxinga and

others, we are irresistibly led to the conclusion that the presence of

spines in the fur, far from being a character of generic, or subgeneric,

is not even of specific importance. Dr. Jentink, of the Leyden

Museum, has recently', when describing various new species of Mus,

divided the species primarily into those with spines and those with-

out, laying great stress on this character. But I differ entirely from

him as to its value ; for not only have I seen, of the following Indian

species, specimens both with and without spines

—

M. alexandrinus

var. nitidus, M.fuhescens, 21. niveiventer, M. nitididus, and Ji. {Leg-

gada) hudnga,—but I have also observed the same thing in two

Fijian specimens of J/, exidans, Peale, and in the Central-American

genus Heteromijs, which normally has the fur altogether spinous.

On the whole, therefore, I am inclined to think that in all tropical

countries, where the seasons of the year are tolerably well marked, a

development of spines takes place in the summer, these faUing off

again in the winter. Spines are presumably a much cooler covering

than hair, as all of the numerous spiny Rodents known are in-

habitants of tropical or subtropical countries, and none of places

with a distinctly cold climate.

It is worthy of notice that it seems to be the species with the

finest and softest liair which have the greatest tendency to the de-

velopment of spines. Thus the coarse-haired Rats, such as Nesokia

bengalensis, M. decumanus, and M. alexandrinus var. riifescens,

seldom appear to produce true spines ; while, on the otherhand, the

fine-haired var. nitidus, J/, fulvescens, and J/, coxinga are at times

the most spiny of all.

<^9. Mus NIVEIVENTER.

*.¥. (Rattus) niviventer, Hodgs. J. A. S. B. v. p. 234 (1836).
M. niviventer, Hodgs. Ann. & Mag. Nat. Hist. xv. p. 267 (1845) ;

Gray, Cat. Hodgson's Coll. (1) p. 18 (1846).

Hab. The region bordering the Himalayas, from Simla to Kat-
mandu ; Darjiling {Jerdon) 1

' Notes from the Leycleu Museum, i. p. 7 (1878).
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Fur rather coarse and short, sometimes thickly mixed with

flattened spines, sometimes almost entirely without them. General

colour above grey, with a tinge of yellow. Hairs dark slate-colour

for nine tenths of their length ; the tip in some yellow, in others

black. The black-tipped hairs, which seem to be the coarser of the

two, are more numerous in the centre of the back, so that that part

is darker than the sides. Spines, when present, white, with black

tips. Belly hairs and spines pure white to their roots, the line of

demarcation sharply defined. Tail rather longer than the head and

body, sharply bicolor, grey above and white beneath ; hairs on its

distal quarter slightly elongated.

With regard to the measurements I can only give approximate

ones, as I have not seen any specimens of this species in spirit. The
following given by Hodgson appear to be about the average :

—

Length, head and body 5-25, tail 6-0, hind foot 0'92. Blyth's

two Masuri specimens were larger, viz. head and body G'O and 7"0,

tail 7"0 and 7' 5 in. respectively. These dimensions are sufficient to

show that the tail is never so very much longer than the head and body

as it is in J/, jerdoni, from which this species may also be readily

distinguished by its grey instead of rufous colour. The yellow

mentioned in the description seems quite to correspond with the

orange-red of M. jerdoni, occurring on the same parts of the hairs,

and becoming clearer on the sides, in both species.

The skull, as was to be expected, is extremely hke that of M.
jerdoni, the only difference that I can perceive being that the nasal

portion is somewhat more elongated in the present species.

This seems to be a rather scarce Rat, as Hodgson says of it, " of

rare occurrence ;" and the only specimens I have seen are five of his

original series caught in the Residency house, Katmandu, and one

collected at Simla by Mr. Blanford. Jerdou ', however, says that

he found it "very common at Darjiling ;" but I am inclined to

doubt his determination, as there are no specimens among the large

series of Darjiling Rats collected by Mr. Blanford, while M. jerdoni

is commonly found there, and might possibly have been mistaken

for it.

10. Mus BLANFORDi. (Plate L.)

*Miis blanfordi, Thomas, Ann. & Mag. Nat. Hist. (.5) vii. p. 24

(1881).

Hab. Kadapa, Madras (Beddome),

Since my original description of this species was published we
have been fortunate enough to receive a second specimen of it, also

collected at Kadapa by Col. Beddome, and presented by him to the

British Museum. This individual is a fully adult male, preserved

in spirit, and is so very muck larger than the type as to show that

the latter, though its teeth were fully grown up, yet cannot have

been quite full-grown. A few of the characters before given have

therefore been found to be due to the immaturity of the specimen,

and have had to be modified accordingly. The following description

1 Mamm. Incl. p. 200.
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is based on both specimens, and ought therefore to be fairly com-
plete :

—

Fur long and soft, above slate-coloured for seven eighths of its

length, the terminal eighth being greyish fawn. Tbe greater part

of the belly is pure white in both specimens ; but it is probably

sometimes dark, as there is an indication of this colour on the centre

of the chest in each case, as in certain specimens of 21. alexandrirms.

The tail is very much longer than the head and body ; for half its

length it is above and below dark-coloured and short-haired, as in

other Rats ; but then its colour abruptly changes to white all round,

and the hairs gradually lengthen from this point and form a white

brush at the tip. Dr. Scully's Gilgit specimens of M, alexandrinus

have their tails much more hairy than is usual in that species ; but

in their other characters they in no way resemble Mus blanfordi.

The feet are entirely white in the adult male ; but in the female

there is a distinct brown tinge on the upper surface of both fore and
hind feet ; this, therefore, is no doubt variable.

The hind foot (Plate LI. fig. 6) is of somewhat different propor-
tions from those which obtain in the other Indian Rats, the tarsus

being somewhat long, while the phalanges are particularly short.

The proportional lengths of the toes are much as in J/as alexandri-

nus, except in the case of the fifth digit on both fore and hind feet,

which is rather longer as compared with the fourth. The pads are

large and rounded, and, in the hind feet, somewhat crowded together,

as shown in the figure.

The ears are large and dark-coloured. On their outer side the

anterior half is thickly covered with short brown hairs, the posterior

half being very nearly naked. On the inner side the hairs are much
fewer and shorter than on the outer, and are mostly confined to the

posterior half. In the original description the ears were said to be
" nearly naked ;" but this condition in the type was probably owing
to the rubbing thn ears had received in the takiug-out of the skull.

As far as I can discover, there are only six mammse in the female

—one pair almost in the axillae, and two pairs close together in the

inguinal region.

The intestines nave unfortunately been removed from both speci-

mens, so that I have not been able to examine the csecum.

Measurements.

Ad. cJ. 2 (type).

Head and bodv 6*0 4'1

Tail
' 8-0 6-1

Hind foot 1-33 1-2

Forearm and hand 1*6 1"3

Ear-conch, length '^

Muzzle to ear I "5

It will thus be seen that, by its external characters only, M. blan-

fordi is a most distinct species, its whole appearance being quite

different from that of any other Rat that I have seen. Its large
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ears, long soft fur, white belly, and especially its loug, white-tipped,
hairy tail, cause it to be distinguishable at the first glance from all

other Indian Muridae ; and I have had great pleasure in connecting
with it the name of J\Ir. W. T. Blanford, to whose generosity in pre-

senting to the British Museum his fine series of Indian Muridce in

spirit, and in lending me all his Indian skins, I owe the fact of my
having been so far able to work out the Indian species of this most
difficult genus of Mammals.
The skull of this species (Plate LI. figs. 4 & 5) is very distinct

from that of 21. alexandrinus. The following are the dimensions of
the skull of the adult male of J/, blanfordi and of that of a speci-

men of 21. alexandrinus var. rvfescens, which, being of precisely the
same length, is particularly suitable for the purpose of comparison :

—

Mns blanfordi ^J. Mus nifescens'^ ^.
Kadapa. Calcutta.

Total length 1-65 1-65

Greatest breadth -8 -8

Length of lower jaw- -96 -QG
Nasal bones '68 '.58

Breadth between orbits .... '28 -26

Anterior palatine foramina . . '35 -30

Incisors to 1st upper molars. . '44 "44

Breadth of interparietal .... '4.5 '41

The proportions of the two skulls would thus seem to be almost
exactly the same, that of 21. blanfordi having rather longer anterior
palatine foramina, and broader interparietal bones. The following
differences, however, form a ready means of distinguishing the skulls
of the two species :

—

In 21. ritfescens the fronto-parietal sutures form together a very
obtuse angle forward, sometimes almost a straight line across the
skull ; but in 21. blanfordi they form but httle more than a right
angle, the frontal extending in the middle line much further back-
wards between the parietals.

The shape of the interparietal bone is very different in the two
skulls. In 21. rufescens it is more or less five- or six-sided, with
the angles well developed ; but in 21. blanfordi the bone, as may be
seen in the figure, has only two distinct angles, namely those at the
outer ends of the bone, its front and back edges being simple
curves.

In the above-mentioned points the two skulls of 21. blanfordi both
agree perfectly ; but one of the characters mentioned in the original

description is now found to be a question of age. This is the shape
of the front edge of the anterior zygoma-root, which was said to be
slanting instead of perpendicular. The older skull, however, has
this edge quite upright, as in other Rats ; and I have therefore had

' This term is here used instead of the more correct form Mils alexandrinus.
Tar. rufescens, as being more convenient for ordinary use.

'^ From the condyles to the most anterior point of the actual bone.
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the lateral view of the skull (Plate LI. fig 4) redrawn from the

adult specimen, in order that the properly developed form might be

shown. The figure of this species (Plate L.) is taken from the im-

mature specimen. There are, however, scarcely any extreme differ-

ences between the two individuals, except that of size.

The teeth of M. blanfordi seem to be somewhat broader than in

M. alexandrinus ; and in this respect they resemble those of M.
mettada.

1 1. MUS URBANTJS.

*Mus tnusculus, Ell. Madr. Journ. x. p. 214 (1839).
*Miis nepalensis, Hodgs. J. A. S .B. x. p. 915 (sinedescr.) (1841).

*Mus manei, Gray, Cat. Mamm. B. M. p. 1 II (sine descr.) (1843),
*Musurbanus, Hodgs. Ann. & Mag. N. H. xv. p. 269 (1845).

*Mus dubius, Hodgs". t. c. p. 268 (1845).

*Mus homourus, Hodgs. t. c. p. 268 (1845).

^Mus darjeelhir/ensis, Hodgs. op. cit. iii. p. 203 (1849) (sine

descr.); Horsf. Cat Mus. E.I. C. p. 143 (descr. orig.) (1851).

Mus tytleri, Blyth, J. A. S.B. xxviii. p. 296 (1859).

*Musrama, Cant., Blyth, J. A. S. B. xxxiv. pt. 2, p. 194 (1865).

Ilab. The whole of India, in houses. Malacca {Cantor).

Fur sliort, crisp, quite spineless. General colour varying from

bright fawn to dark rufous-brown ; belly but little hghter, never white

as in M. bactrianns. Hairs all over the body slate-coloured for

three fourths of their length ; then follows a yellow or orange-coloured

tip. On the back there is a certain admixture of black-tipped hairs,

which, however, are absent in the brighter-coloured specimens.

Tail generally decidedly longer than the head and body, sometimes

only just about equal, brown, more or less paler beneath. Ears

short, rounded. Mamma) 10, three pectoral and two inguinal pairs.

Cascnm of medium length and not very markedly curled round,

0"56 in. long in an adult male.

Dimensions,

Nepal {Hodgson). Darjiling Ceylon.

{Blmiford).

a. cJ. b. 2- c- d- d. 2-

Head and bcdy 2-6 3-0 3-05 3-0

Tail 3-27 3-23 3-20 3-.54

Hind foot -65 "67 "69 "68

Forearm and hand .... '74 "80 '80 '79

Ear-conch, length .... '40 '40 -45 '43

Muzzle to ear '67 75 76 76

This species, to which such a large number of names have been

given, seems to be the common liouse -mouse of the whole of India

and even of Malacca, as the Miis rmna, Cant., of Blyth is un-

doubtedly referable to it, as proved by the type. Blyth and, follow-

ing him, Jerdon considered that there were at least two species of

house-mouse in India—the one, Dhis homourus, Hodgs., being that of

the Himalayan region, and the other, M, urbanus, that of the plains

;
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but I can find no difference of any importance between tbe Mice of

Darjiling and Katmandu and those of Southern India. Of course,

as might be expected, specimens from the hills have rather longer

and softer fur and darker coloration than those of the plains ; but

this is only a parallel case to that of Mus alexandrinus, which, as

shown above, becomes redder and coarser-haired the further south it

lives.

With regard to the distinctness of M. urbanus from M. musculus,

Blyth said that " M. musculus has conspicuously larger ears,

much smaller eyes, broader paws, and the tail is one fourth shorter,

measuring 3 inches in musculus and 4 in urbanus. The fur, again, is

of very different texture." Now I am by no means so satisfied of

the distinction of these two forms as Blyth seems to have been.

M. urbanus, it is true, has on the average somewhat smaller ears ; but

the difference is extremely small, and the measurements intergrade

completely. The stated difference in the size of the eyes must have

come solely from the manner of preservation of the specimens com-
pared; probably Blyth's urbanus was fresh, while his musculus was
in spirit, which would quite account for the difference. As to the

lengths of the tail, 3 and 4 inches respectively, I can only say that

I have never seen a spirit-specimen of urbanus with the tail more
than 3"5 inches, the average being considerably less ; and many speci-

mens of musculus have it from 3'2 to 3'4 inches ; so that we see that,

as far as regards the more essential characters of the dimensions of

the members, the two forms cannot possibly be separated. However,
the fur in urbanus is always much shorter, and the colour much
paler than in musculus ; so that specimens can always be placed

without difficulty under one or other heading ; and therefore I pro-

visionally retain M. urbanus as a good species, its most marked dis-

tinctive characters being its fawn or reddish coloration and its short

crisp fur.

I do not think it is necessary to discuss the names put as synonyms
in detail : the types of all of them except 31. ^y^/eW are in the British

Museum ; and I have not the smallest doubt in the case of any one
of these. The type of Mus ratna from Malacca is of quite the usual

character, and might almost have belonged to the same litter as that

of M. tnanei from Madras.
With regard to M, iytleri, we have a specimen, also from the

Dehra Doon, which fairly answers to Blyth's description, and which
I assign to this species. It is the very palest specimen I have seen,

quite as pale as M. bactrianus ; but its belly is scarcely lighter than
its back, while that of M. bactrianus in pure white. Moreover we
have a similarly pale specimen from Calcutta. Dr. Anderson tells me
that the type of M. tytleri is not in the Calcutta Museum ; so that

we have only Blyth's description to go upon ; I think, however,
that I am correct in referring it to Mus urbanus,

Mus sublimis, W. Blanf.', seems to be allied to this species ; but
without seeing specimens I cannot express any opinion as to its

' Zool, Yarkand Exp., Marnm. p, ijl, 1879.
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position. The type, and only known specimen, was obtained at

Tankse, Pankong Lake, Ladak, at a height of 13,000 feet.

12. MUS BACTRIANUS.

*J/. bactrianus, Blyth, J. A. S.B. xv. p. 140 (1846); Blanfoid,

Zool. East Pers. i. p. 56, pi. v. fig. 2 (1876) ; Danf. & Alst. P. Z. S.

1880, p. 61.

M. gerbillinus, Blyth, J. A, S. B. xxii. p. 410 (1853) ; Cat Mus.
As. Soc. p. 119 (1863).
M. theobaldi, Blyth, J. A. S. B. xxii. p. 583 (1853).

Hab. N.W. India and Cashmere, and westwards to the Euphrates
{Banford and Alston) ; Palestine {Brit. Mus., Tristram) ; Muscat,
Arabia {Blanford).

Fur rather short and crisp ; above sandy fawn, the bases of the

hairs slate-colour ; below usually pure white, but with sometimes a

slight basal tinge of slate, especially in immature specimens. Ears
rather shorter than in M. nrbanus, covered inside and out with
sandy-brown hairs. Tail about the length of the head and body, or

as a rule rather longer, brown above and white beneath, the dif-

ference, however, not being strongly marked. Ceecum simple, about
0'7 inch long. Mammee 10, three pectoral and two inguinal pairs.

The type has a more reddish coloration than usual on the upper
side ; but otherwise it is similar to Persian and Syrian specimens.

The skull presents no characters worthy of remark, being almost

exactly like that of 3Ius musculus. In immature specimens it is much
more convex above than it is later, and the nasal region is shorter.

Dimensions.

BaluchiBtan.

a. d-
Head and body 3"4'

Tail 3-55

Hind foot 75
Tibia' -92

Forearm and hand "90

Ear-conch, length '47

Muzzle to ear

This species is always readily distinguishable from other Indian

Mice by its pale colour and white belly. It would appear to be a

true desert form, having the coloration peculiar to the inhabitants

of sandy plains and being found only in districts where such plains

form a large part of the country,

Messrs. Danford and Alston (/. c.) give the dimensions of two

spirit-specimens taken at Oroul on the Euphrates ; but I should

imagine that there has been some misprint among the figures, as I

^ Skull extracted.
^ From the upper side of the knee-joint to the sole,

Karaclii.
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have never seen a specimen, preserved in spirit, in which the tail

was considerably shorter than the head and body, as it is there stated

to be. One of this very series, moreover, is in the British Museum;
but it is only a much stretched skin, in which, nevertheless, the tail

is but little shorter than the head and body.

It will be seen by the table of measurements that in all the adult

specimens the hind foot is considerably shorter than the tibia, but in

an immature specimen (d) it is longer. This difference, combined
with the more dusky belly and more convex skull, inclined me at

first to consider this Sind specimen, and another quite agreeing with

it from Muscat, a distinct species ; but I now believe that these

differences are only due to immaturity. It is true that in both
specimens all the molars are fully grown up into their places ; but

they are not worn at all, as are those of the other specimens

measured.

j^l3. MuS CERVICOLOR.

*Mus cervicolor, Hodgs. Ann. & Mag. N. H. xv. p. 268 (1845).
M. strophiatus, Hodgs. loc. cit. (1845).

121. albidiventris, Blyth, J. A. S. B. xxi. p. 351 (1852).

Hab. Nepal; Calcutta' (5/2/if7i).

" Abundant in cultivated fields of the valley of Nepal " (Hodg-
son) .

Fur above and below slate -coloured for three fourths of its length,

the tips being above pale fawn, quite hiding the slate, and below
white. Ears rather large, rounded, covered on both sides with very

short shining hairs. Tail usually about equal to the body alone,

without the head, by which character this species may be readily

distinguished from all other Indian Mice, with the exception of M.
(Leffffada) buduga (q. v.). Caecum short, pouch-like, bent round
upon itself. Mammaj 10, three pectoral and two inguinal pairs.

The skull, viewed from the side, seems to be more flattened than
usual in the frontal and nasal regions. On the whole it is similar to

that of M. (L.) buduga ; but this flattening is much more strongly

marked in 31. cervicolor, L. buduga having a distinct convexity of

the outline just in front of the orbits.

Dimensions.
Nepal (Hodgson),
a. c?. h. $.

Head and body 2*9 2-9

Tail 2-8 2-65

Hind foot -65 -64

Forearm and hand "80 '80

Ear-conch, length •45 '49

Muzzle to ear -82 -80

' ? Lcggada buduga, Gr.
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This species seems to be most nearly allied to Leggada buduga,

Gr., the description of which (p. 553) should be carefully examined

before any specimen is set down as the present form, which is much

rarer and apparently almost confined to Nepal and the neighbouring

region.

With regard to the identity of Mus strophiatus with this species

I think there can be but little doubt. Hodgson's drawing of M. cer-

vicolor represents two specimens, with the following notes attached :

—

"Male's colour darker and duller, female's lighter aad purer."

This distinction, which Hodgson, when the drawing was done, thought

to be sexual, he later founded M. strophiatus upon, as there is a

second note on the same drawingtothe foliowing effect: ''There are two

species, 1 st, duller hued and ungorgetted ; 2nd, brighter and gorgetted,"

This " gorget " is merely the extension upwards on the neck of the

light breast-colour, a character of no value whatever, as far as I

can judge by the specimens presented by him ; and the difference in

brightness seems to be very slight. We have not any specimens

named M. strophiatus ; but one of those sent as cervicolor agrees very

fairly with bis figure and description of that animal.

Mus albidiventris was referred to this species by Blyth himself in

his memoir ; it seems possible, however, that it is another synonym

of M. buduga, which is very closely related to this species, and which

is more likely to be found in Calcutta.

It is very probable that M. cunictdaris, Blyth ', from the Khasi

Hills, is a synonym of 31. cervicolor, the description agreeing very

fairly, though the colour would seem to be somewhat darker ; this,

however, can only be settled by a reference to the types.

14. Mus ARIANUS.

Mus sylvaticus, L., De Fil. Viagg. Pers. p. 344 (1865).

*Mus erythronotus, W. Blanf. Ann. & Mag. N. H. (4) xvi. p. 311

(1875) ; East Pers. ii. p. 54, pi. v. fig. 3 (1876) ; Zool. Yark. Exp.

Mamm. p. 54 (1879), nee Temm. Faun. Japon. Mamm. p. 50

(1850).

*M. arianus, W. Blanf. Ann. & Mag. N. H. (5) vii. p. 162 (1881).

Hub. Eastern Persia (Blanford), Gilgit, Cashmere (Scully),

Kashghar and Wakhan (Stoliczka).

Fur soft, without spines ; above dark red, the basal three fourths

of the hair dark slate-colour. Belly white. Mammse 6, one pec-

toral and two inguinal pairs. Tail slightly longer than the head

and body, brown above, white beneath. Ears long; laid forward

they reach quite to the eye. Caecum quite simple and rather long,

measuring TS inch in specimen a.

I J. A. S. B. xxiv. p. 721 (1855).
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After describing these differences, Mr. Blanford himself says:—
"It is, however, by no means improbable that M. erythronotus

(21. arianus) is merely a local race of M. sylvaticus ; and, with a

good series of specimens from various localities, the two might be

found to pass into each other,"

On the whole I think that M. arianus will be found to represent

a short-footed eastern variety of M. sylvaticus worthy of a varietal

name, but not distinct enough to merit specific separation.

De Filippi's "Mus sylvaticus, L." is no doubt this short-footed

form, and not the true European M. sylvaticus.

This species is really a Palasarctic and not an Oriental form. It

only just crosses the extreme northern limits of our region, the

only Indian locality for it being Gilgit, North Cashmere, where

Dr. Scully obtained several specimens.

15. Mus NITIDULTJS.

Mus nitidulus, Blyth, J. A. S. B. xxviii. p. 294 (1859).

Hab. Schwe Gyen, Sitang K., Pegu {Berdmore); Darjiling {Blan-

ford); Sikhim, "mountains 4500 feet" {Argent).

Fur long, sometimes spiny, dark slate-colour for nine tenths of

its length, then yellowish grey, with the extreme tips black. Tail

slightly longer than the head and body, brown above and white

below. Hind foot much longer than in M. iirbanus, exceeding the

distance between the muzzle and the ear, as in true M. sylvaticus,

L. (see p. 549). Skull with the front edge of the outer wall of the

infraorbital foramen strongly slanting' (Plate LI. fig. 8), all the

other Indian species, when adult, having this edge perpendicular, or

even curving beyond its base. Cfecum short, 0-52 inch in length.

The following are the dimensions of our only spirit-specimen, an

adult female, in which, however, I cannot make out the number of

mamm£e :—Head and body 3'0, tail 3*58, hind foot '80, forearm

and hand '88, ear-conch length -50, nose to ear •//.

This species, to which I refer two of our Indian Mice, was de-

scribed by Blyth from Pegu ; he did not mention the peculiarity of

the wall'of the infraorbital foramen; but the description of the

external characters agrees very closely.

Our two specimens of this species present another examjjle of

the uselessness, as a specific character, of the presence or absence of

spines in the fur—one of them, the specimen measured, having its

fur rather soft, and almost entirely spineless, while the other has its

fur nearly wholly composed of spines, quite as much as in average

specimens of Legyada i^latythrix.

16. Mus METTADA, Gr.

*Golunda meltada, Gray, Charlesw. Mag. N. H. i. p. 586 (183/).

*J/w5 lanuginosus, Ell. Madr. Journ. Lit. Sci. x. p. 212 (1839).

1 This same ]3eculiarity in JL hUiiifordi was found to be due to immaturity;

but in this species it appears to be an adult chai-aeter, as both of the above-

mentioned specimens are not only full-gi'own, but even aged, their teeth being

quite worn down.
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Mus mettada, Blanford, J. A. S. B. xlvi. (2) p. 290, pi. i. (skull,

foot, &c.) (1877).
" Metdd " of Tank-diggers.

Hab. Madras Presidency.

Fur long, soft, and spineless. General colour above grey, below

white. Hairs above dark slate-colour for seven eighths of their

length, then yellowish white, the extreme tips black or dark brown;

some have all the distal quarter of the hair black ; these darker

hairs, as usual, arc more numerous along the centre of the back.

Belly-hairs slate-colour for their basal three fourths ; the tips white,

hiding the slate. The line of separation between the upper and

lower colours, as a rule, is not well marked.

Mammae 8, two pectoral and two inguinal pairs. Tail about

the length of the head and body, varying, in our specimens, from a

5 of an inch longer to | an inch shorter. Hairs on the tail nume-

rous, rather longer than in most other species, but not forming a

pencil at the tip ; colour brown above and white below. Ears

large, rounded, clothed inside and out with short shining hairs.

Feet white or pale brown. Csecum wide and rather short, measur-

ing just an inch in the only specimen (an adult male) in which it

has been preserved. The skull has been so well figured and de-

scribed by Mr. Blanford (1. c.) that there is no need for me to enter

into any details concerning it.

Dimensions.

Ahmednagar. Madras.

Head and body 4'5 4*56

Tail 4-2 4-70

Hind foot 1-0 I'Oo

Forearm and hand .. 1*25 1"30

Ear-conch, length .... '60 "60

Nose to ear 1*15 1*15

There are, as usual, five pads on the fore feet ; but on the hind

feet a most remarkable difference is observable. All other species

of the genus that I have ever seen, have six well-defined pads, the

last always strongly marked, linear in the Rats and circular in the

Mice ; but in this species the sixth pad is always, and the fifth

frequently, suppressed. Of eight spirit-specimens that I have

examined, three have only four, with the position of the fifth very

faintly indicated in one of them ; the other five (the specimens from

Ahmednagar referred to in Mr. Blanford's paper) have five well-

defined circular pads. In one of these last there is an extremely

faint indication of the normal sixth pad ; but so faint is it that a

lens is needed to make out its limits at all.

This suppression of the hinder foot-pads is, judging from ana-

logy, most probably owing to the Metad's habitually moving and
sitting, more or less, like a Jerboa, because we find that, in all

genera doing this, the foot-pads are either suppressed behind or
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crowded together iu the front part of the sole. The extreme of this

suppression is represented by the (/ominon Jerboa (Dijnis jaculus),

which has only one hind foot-pad ; Gerbillus has four, all close

together at the roots of the toes ; and Zapus (the North-American
" Jumping-Mouse '') has five. The members of these genera are

all well known constantly to rest on the front part of the hind foot,

and not to be in any way plantigrade, as are the Muridae with six

well-developed hind foot-pads ; we are therefore, I think, justified

in considering the Metad as showing the commencement of a

similar differentiation, which, however, has not gone nearly so far

as in the others. Mus blanfordi has its foot-pads rather crowded

together in the front of the foot ; so that it is possibly also rather

'ess plantigrade than usual.

As to the affinities of this animal (which seems to be somewhat

isolated from the other Indian species), it may be seen by the

synopsis on p. 531, that the only character, apart from size, by

which to separate the Rats from the Mice is the very different shape

of the sixth hind foot-pad ; nnd therefore the rudiment of this pad,

mentioned above as occurring in one of our specimens, will be of

service to us. This rudiment is very nearly circular ; and there-

fore, as far as we can rely on any one character, even though nearly

universal in its application, we may, for the present, consider Mus
mettada a large Mouse rather than a small Rat.

Subgenus Leggada.

Leggada, Gray, Charlesw. Mag. N. H. i. p. 586 (1837).

Nannomys, Peters, Monatsb. Acad. Berl. p. 480 (1876).

First upper molars with an extra cusp on their front edge (see

Plate LI. figs. 10, 1 1). Fur more or less spiny.

Hab. India and Africa.

This subgenus was founded by Gray on his Leggada budvga, and

was also stated to include Bennett's Mus 2Jlafgf/irij. It has hitherto

been considered to be confined to India ; but Dr. Peters's careful

description of his subgenus Nannomys shows most conclusively that

it is identical with Leggada ; in fact, his characters are the very same

as Dr. Gray's, except that he lays rather more stress on the pre-

sence of spines in the fur.

The types of Mus minutoides, Smith', from South Africa, pre-

served in the British Museum, certainly belong to this subgenus;

and so, with Dr. Peters's two species, M. minimus'- from Mozam-
bique, and M. setidosus^ from the Cameroons, we have three spe-

cies of Leggada recorded from Africa ; and there is no doubt that

more still remain to be described when that continent is further

explored. Some of the African species already described will pro-

bably also turn out to be members of this subgenus.

The presence of this form in Africa was quite to be expected,

1 S. AtV. Quart. Journ. ii. p. 157 (1835).
- Keise nach Mossambique, p. loo (1852).
'' Monatsb. Ak. Berl. 1876, p. 480.
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considering tlie large number of murine types common to the

Ethiopian region and the peninsula of India.

The only Indian species certainly belonging to this subgenus are

the two following :

—

17. MuS (LeGGADA) PLATYTHRIX.

*Mus plati/thrix, Benn. P. Z. S. 1832, p. 121 (1832).
Leggada platijthrix, Gray, Charlesw. Mag. N. H. i. p. 586(1837).

Hab. The peninsula of India, south of the Nerbudda.
Fur above and below composed almost entirely of flattened spines.

General colour sandy brown above, white below, the line of demar-
cation well-defined. Above, the hairs and spines are pale slate-

coloured for about half their length ; there is then a subterminal

ring of yellow, gradually darkening to the extreme tip, which is

nearly black. Ears short, rounded, slate-coloured. Tail only

the length of the body without the head ; covered above with

brown, and below with white hairs. Mammae 10, three pectoral

and two inguinal pairs. Hind feet short, with six pads, which are

all small and circular (Plate LI. fig. 12). The type, as is shown by
the measurements given below, has a considerably longer tail than

any other specimen that I have seen, but is otherwise similar to the

rest. Skull with the anterior palatine foramina very long, extend-

ing to the middle of the first molar ; anterior edge of the zygoma-
root perpendicular.

For measurements, see Table, p. ,556.

This species is a well-marked form, and cannot be confounded
with any other. It always possesses the extra cusps to the front

upper molars characteristic of the subgenus, while, as mentioned
below, L. buduga is frequently without them. Sir Walter Elliot

(/. c) has given a full account of its maimer of life, which seems to

be entirely that of a burrowing animal.

The other Indian Leggada is far smaller, and has not by any
means such a simple history, having been given several different

names, as may be seen by the following synonymy.

18. Mus (Leggada) buduga.

*Leggada booduga, Gray, Charlesw, Mag. N. H. i. p. 586 (1837).
*Mus lepidns, Ell. Madr. Journ. Lit. &"Sci. x. p. 216 (1839).
Leggada lepida, Blyth, J. A. S. B. xxxii. p. 350 (1863).
Mus terricolor, Blyth, J. A. S, B, xx. p, 172 (1851).
Mils fuhidiventris et 1M. albidiventris, Blvth, J. A. S. B. xxi.

p. 351(1852).
*Mus beavani, Peters, P. Z. S. 1866, p. 559 (1866).
" Buduga " of the tank-diggers, j(?rfe Elliot I. e.

Hab. Continental India, south of the Ganges and Indus, and
Ceylon.

Fur rather short and crisp, sometimes mixed with very fine flat-

tened spines, sometimes quite without them. Colour above pale

Proc. Zool. Soc— 1881, No. XXXVI. dQ
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sandy brown, the basal halves of the hairs slate-colour. Below, the

hairs are pure white, sometimes quite to their roots ; sometimes the

basal halves are slate-colour ; and there is every stage between the

two. Tail generally nearly equal to the head and body, rarely just

exceeding them, covered with hairs which are much shorter than in

L. platythrix. Mammae 10, three pectoral and two inguinal pairs.

Hind foot-pads six, small, circular. Ears small, oval ; laid forward

they just reach to the eye. Csecum short and pouch-like.

For measurements see Table, p. 556.

In this species we find the link which, by way of Mus cervicolor,

bridges over the space between Leggada and Mus. L. platythrix is

strongly differentiated, and always shows clearly the extra cusp on
the upper molar ; but in many specimens of L. buduga this cusp is

not distinguishable, and these specimens are barely separable speci-

fically from Mus cervicolor. Almost the only character to distin-

guish them is the different length of the ear-conch, which varies

from 0"41 to 0-49 inch in M. cervicolor, and from 0'32 to 0'39 in

L. buduga. The colours and other proportions are very similar

;

and it seems very probable that we shall yet obtain intermediate

specimens from the region where the ranges of the two species

approximate—namely, in the valley of the Ganges, which seems at

present to be the dividing line between the two forms.

With regard to the name which must stand for this species, it

unfortunately happens that Graiy's barbarous term " booduga

"

antedates Elliot's name lepida by two years. We cannot ignore

the name booduga as barbarous without also doing the same in the

case of the Metad, which was called M. meltada by Gray and M.
lanuginosus by Elliot in the same papers in which this species re-

ceived its two names. I have therefore done what Mr. Blanford

did with regard to M. mettada '—namely, correct Gray's erroneous

spelling of the native name, and then use it provisionally until some
final understanding is come to with regard to the use of barbarous

words as specific names.

Mus beavani, Peters, of which the Museum possesses two immature
individuals of the typical series, is quite undistinguishable from this

species. Our specimens show distinctly the extra cusps on the upper

molars ; and the proportions are quite the same. The species was de-

scribed from specimens brought from Maunbhoom by Lieut. Beavan,

and would appear to be the true Mus terricolor, Ely th, which is said to

be " the most common field- and garden-mouse in Lower Bengal."

With regard to the specifia distinction of this last species, Blyth

says :—" This much resembles M. lepidus, Ell., in form and colour,

but the face is very much shorter, and the fur short, soft, and not

spinous in the least degree."

We have seen, by many instances, how utterly valueless the cha-

racter of the presence or absence of spines is ; and in this species,

even when well developed, they are by no means stout or conspi-

cuous ; and, as far as regards the shortness of the face, I have been

quite unable to perceive any thing of the sort in any of our spineless

1 J. A. S. B. xlvi. p. 289 (1877).
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Bengal specimens. Moreover Jerdon says':—"A specimen has been

sent to Mr. Blyth by Walter Elliot from Southern India, along with

a lot of 3Ius lepidus, from which he did not distinguish it." This,

of course, is a strong confirmation of my opinion as to the identity

of the two forms, since so acute an observer as Sir W. Elliot did

not separate them, and they were found together in the same loca-

lity. The proportions given by Blyth are moreover precisely the

same^.

I have also but little doubt that Blyth's M. fulvidiventris is also

a synonym of this species. When describing it Blyth stated that it

was the " Mus cervicolor, Ilodgs." of Kelaart. Now we have seen

how closely allied L. buduga and i/. cervicolor are ; and some of

our Ceylon specimens are extraordinarily similar externally to that

species. Moreover there is nothing in Blyth's description to mili-

tate against this conclusion except the stated " rufescent or isabel-

line " colour of the belly. This tinge, however, may easily have

been the result of the defective preservation of the type, a frequent

cause of a more or less yellow instead of white coloration of fur.

M. albidiventris, Blyth, described at the same time as M. fulvidi-

ventris, was later considered by the describer to be a specimen of

M. cervicolor ; but I think it very possible that it may be this

species, judging from its locahty (Calcutta).

The drawing given of the teeth (Plate LI. fig. 10) has been taken

from the actual specimen upon which Gray founded the genus

Leggada. I have also (fig. 11) had a side view of the first molar

of the same specimen taken, showing the extra cusp (a) in profile, and,

for the sake of comparison, the side view of the same tooth of

another equally spiny specimen, which has scarcely a trace of the

extra cusp. These two figures show that there is no correspondence

between the presence of spines in the fur and extra dental cusps.

In fact, in the British-Museum series there are specimens (I) with

both spines and extra cusps, (2) with spines and no extra cusps,

(3) no spines, but distinct extra cusps, and (4) neither spines in

the fur nor extra cusps on the molars.

This series seems to me quite to preclude the possibility of sepa-

rating these variable Mice into two or more distinct species.

Blyth described two other species as belonging to Leggada,

namely L. spimdosa ^ and L.jerdoni. The latter is a good species

of true Mus, and has been treated of already (p. .537). The former,

however, I am quite unable to identify, though I believe it will turn

out also to be a good species, unless L. platythrix should be found

to occur in the Punjab, in which case it might be only a synonym
of that species.

1 Mamm. Ind. p. 209.
2 Dr. Anderson has sent two specimens of the true M. terricolor from the

neighbourhood of Calcutta, expressing at the same time his opinion that that

species is distinct from L. huduga. These sjjccimeiis, however, onl}' confirm my
opinion as to their identity, agreeing exactly in colour, and being nearly as

spin)' as tlie tvpical sjoecimens of L. huduga.
3 J. A. S. E. xxiii. p. 734 (1854).

36*
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Head and body 2-6 inches, tail 4-3, hind foot 071, forearm and

hand 0-9, ear-conch length 0"46, mnzzle to ear 075.
I can find no difference of any importance between the types of

F. oleracea and V. diimeticola, Hodgs. ; and they appear to be

certainly of the same species. The " Miis dumecolus, specimen b,"

of Gray's Catalogue of Hodgson's collection', quite agrees with the

latter's description of his Mus povensis, and is most probably the

actual type.

Mus nilagmcus, Jerdon", may possibly turn out to be a second

species of this subgenus, but more probably is only a rather large

hill-form of this one. The head and body measures 3-5 inches, and

the tail 5. The colours seem to be much the same in the two forms.

There now remains but one of Hodgson's species of Mus which I

have not referred to, namely M. myothrix \ In his ' Mammals of

India'* Jerdon has suggested that this species is related to Golunda

ellioti, Gr. On examining the type of M. myothrix, a very bad

skin, without the head, I find that there can be but little doubt

that it is a specimen of that species, as it possesses the peculiar

grooved spines and the hairy tail characteristic of G, ellioti, and

the colours and proportions appear to be quite the same. It is true

that the Gulandi has not hitherto been recorded so far north as

this ; but there is a specimen in the British Museum, obtained at

Dugshai ; so that there is nothing surprising in its being found

further east in Nepal.

Hodgson has the following notes to his drawings of il^. myothrix :

—

"Got at Kahiilia powa, in central region, about 6700 feet ;" and
" Found on mountain top, in a burrow, whence it was dug out."°

EXPLANATION OF THE PLATES.

Plate L.

Mus blanfordi. The type, a not fully adult female.

Plate LI.

Figs. 1 & 2. Hind foot and palate-ridges of Miis jerdoni.

3. Anterior zygoma-root of:

—

a, Mus alexandrinus; b, Mus fulvescens.

4. Side view of the skull of Mus blanfardi, taken from a fully adult male
specimen.

5. Upper and under views of the skull of the same species. Taken froci

the type.

6. Eight hind foot of Mits blanfordi ( c? ). .

7. Left ear of M. cervicolor, showing the measuring-points {a, b).

8 & 9. Skull and right hind foot of M. nitidulus.

10. Teeth of Lcggada buduga, from ahove, taken from the type specimen.

11. Side view of the first upper molars of two specimens of the same spe-

cies, showing the variable character of the extra anterior cusp («).

12. Eight hind foot of Leggada platythrix.

13. Eight hind foot of Vandcleuria oleracea.

13 a. Upper view of the fifth toe of the same foot, much enlarged, showing

the peculiar short nail characteristic of the subgenus Vandcleuria.

1 1st ed. p. 18 (184fi). 2 Mamm. Ind. p. 203 (1867).
2 Ann. & Mag. N. H. xv. p. 267 (1845). * Mamm. Ind. p. 214.
' A full description of Golunda ellioti has been published by Mr. Blanford,

J. A. S. B. 1876, p. 165, and 1877, p. 292.
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4. Note on Cyprcea decipiens. By Edgar A. Smith.

[Eeceired March 23, 1881.]

My description of Cypresa decipiens appeared in the Society's
' Proceedino;s ' for 1880, p. 482. At that time only a single spe-

cimen was known, and that, unfortunately, in a worn and somewhat
bleached state. The British Museum has lately purchased two other

examples in most brilliant condition, brought home by the master of

a trading vessel from Port Walcot, North-west Australia.

At the time of describing this species I pointed out several dis-

tinctions between it and the South-Australian C. thersites, which
differences are maintained in the two fine shells before me. These
are similar in size to the type figured (P. Z. S. 1880, pi. xlviii. figs. 8,

8 a), and present the same excessive dorsal humpiness; but their base is

scarcely so flattened, the outer lip especially being decidedly rounded.
The colour, too, appears to be variable. One specimen has the base

perfectly black ; and this colour extends up the sides almost halfway
to the vertex ; and the spotting on the back is much darker than ori-

ginally described. The second example is greyish brown or mouse-
colour at the base, becoming rather darker towards the teeth. The
former tint extends only a little way up the sides, and is varied with
a i&v! remote irregularly placed roundish dark spots. The upper or

dorsal region, however, is like that of its fellow example. The teeth

were stated to be about twenty in number ; but in these two shells

there are two more. The colour of the aperture far within is lilac

;

and the body-whorl within, beyond the teeth, is brownish white.

It is most satisfactory to obtain two further specimens of a species

which, at first sight, so much resembles a dwarfed G. thersites ; for

they not only prove the stability of the species, but at the same
time confirm the judgment originally expressed as to its specific dis-

tinctness.

t>. Descriptions of two new Species of Shells from Lake
Tanganyika. By Edgar A. Smith.

[Eeceived April 16, 1881.]

Mr. Damon, of "Weymouth, knowing the interest I have taken in

the shells of this lake, has kindly submitted to me for examination
a small collection which he recently obtained from this locality.

The two species about to be described are the only novelties. These,
however, possess much interest because of their relationship to the

genus Tiphohia. The opercula of the two forms are identical ; but
the character of the shells is so different that I am inclined to pro-
pose a new section, or subgenus, for the reception of the two new
ones. These in texture are solid, longitudinally costate and trans-
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versely lirate, the points of intersection of the lirae and costse being

more or less granular. The aperture is ovate, and not produced into

a canal at the base as in Tiphobia ; and the colamella and upper

extremity of the outer lip are connected by a thickish callosity. This

division (Paramelania) will also include the Melania nassa of Wood-
ward, so remarkable for its great variability.

Paramelania, subgen. nov.

Shell solid, ovate-conical, imperforate, longitudinally ribbed and
transversely lirate, covered with a thin epidermis. Aperture ovate,

entire, indistinctly effuse at the base. Last whorl sometimes slightly

prolonged inferiorly. Peristome thick, margins joined by a callosity.

Operculum like that of Tiphobia.

Paramelania damoni.

Shell solid, imperforate, ovate turreted, white, covered with an

olive-brown epidermis, prettily sculptured with fine yet distinct wavy
lines of increment, and more or less distinct transverse impressed

striae. Whorls 10, very concave at the upper part, the concavity

Fig. 1.

Paramelania damoni.

occupying about one third of the whorl; concavity smooth, merely
exhibiting the epidermal sculpture ; rest of the whorls coarsely

plicated and spirally ridged. Plicae rather acute, about 12 in

number on the penultimate whorl, a little oblique on the last, and
becoming obsolete about the middle. Spiral lirae rather slender,

equal, continuous on and between the plicse ; 4 upon the upper
volutions, and about 14 on the last. The uppermost, which defines

the upper end of the costae, is produced into very short hollow scales

or spines upon the ribs ; and the second and sometimes the third have
the same character in a less marked degree. Aperture obliquely

ovate, occupying about half the length of the shell, covered with a
slight callous deposit far within, not quite obscuring the external
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coloration. Outer lip somewhat expanded, much thickened within,

white, concave above, arcuate at the side. Base also thickened and,

together with the lower extremity of the whorl, forming a broad,

retroverted, and very short cauda. Upper end of labrum joined to

the base by a rather thick defined callosity, which spreads over the

body-whorl within the mouth.

Length 35 millim., diam. above the aperture 16; aperture 15

long, 9 broad.

Operculum black, closing the aperture, but at some distance from

the peristome.

Paramelajstia crassigranulata.

Shell solid (? fossil), imperforate, ovate turreted, dirty whitish

(? bleached). Whorls probably about 8 ; four remaining narrowly

excavated at the upper part, convexish at the sides, strongly plicate

and spirally sulcated and ridged. Plicse arcuate, oblique, 12 to 15

on the penultimate whorl, 1 5 to 1 7 on the last, becoming more or

less obsolete towards the base. Sulci deep, cutting the plicae into

nodules, which number 5 or 6 upon the upper whorls. Transverse

ridges on the last further apart below than above the middle, with

the exception of 3 or 4 at the extreme base ; these are finer, closer

together, and hardly if at all granulous. Aperture, peristome, and

basal prolongation very similar to those of the preceding species.

Length 28 millim., diam. 13; aperture 13 long, 7 wide.

Fig. 2.

Paramelania crassigranulata.

This species, of which we know but two specimens in worn and
semifossil condition, is distinguished from the preceding by the nar-

rower excavation or tabulation at the upper part of the volutions,

and the more rounded and more coarsely granulated ribs and spiral

lirse. The general form and the relative proportion of the spire to

the length of the last whorl are so much alike in the two forms, that

I feel a little hesitation in specifically separating them, bearing in

mind the excessive variability of P. nassa.
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Paramelania nassa (Woodward.)

In my previous paper (P. Z. S. 1881, p. 292) I have remarked upon
three forms of this species—the typical as described by Woodward,
the larger variety sent by Dr. Kirk, and a small few-ribbed one
collected by Mr. Thompson. A further investigation of these, based

on the specimens kindly sent me by Mr. Damon, makes it somewhat
doubtful whether, instead of the one species, they should not be rather

regarded as three. At all events they are so readily distinguishable

that I propose to give varietal names to them respectively, namely
var, grandis (P. Z. S. 1881, pi. xxiv. figs. 26, 26 a) and var,

pmicicostata (fig. 26 h). The former not only exceeds the typical

form in size, but the columella appears to be always slightly sub-

truncate at the base. The latter is a shorter shell, with a smaller and
more acute spire ; and the plicas are considerably fewer than usual.

6, List of Birds recently collected by Dr. Kirk in Eastern

Africa. By Captain Gr. E. Shelley^ F.Z.S.

[Eeceived March 23, 1881.]

(Plate LII.)

Dr. Kirk has kindly forwarded to me no less than seven collections

of birds from the little-explored regions of Eastern Africa, from the
following localities :

—

A collection from Lamo, in 2° S. lat.

A collection from Melinda, in 3° S. lat.

Three collections from the Usambara country, from the valley of
the Pangani river, labelled respectively "Pangani," "Usambara
hills," " Usambara mountains."

A collection from Ugogo, about 200 miles due west from Zanzibar.
A collection from Dar-es-Salaam.

In the following paper, which gives an account of these collections,

I shall follow the classification employed by Drs. Finscli and
Hartlaub in their standard work ' Die Vogel Ostafrikas.' I have
added a few notes to indicate the geographical distribution of each
species in the Ethiopian region.

1. Gypohierax angolensis.

Oypohierax angolensis (Gm.), Finsch & Hartl. Vog. Ostafr.

p. 77 ; Sharpe, Cat. B. i, p. 312.

Usambara hills.

Hitherto this species has only been recorded as East-African from
the island of Pemba, in the same latitude. It also ranges through-
out the entire West-African region, from Senegal to Angola.

2. Spizaetus bellicosus.

Spizaehis bellicosus (Daud.), Finsch & Hartl. Viig. Ostafr. p. 47-
Sharpe, Cat. B. i. p. 265.

Usambara mountains.

^ -x,. ior„
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Rare in Eastern Africa, where it has previously only been recorded

from the island of Zanzibar. Its range appears to be East Africa

southward from the Usambara country, and South Africa, where it

becomes rarer in the western districts.

3. LOPHOAETTJS OCCIPITALIS.

Spizaetus occipitalis (Daud.), Finsch & Hartl. Vdg. Ostafr. p. 50;

Fischer & Reichenow, J. f. O. 1878, p. 251 ; Fischer, J. f. O. 1879,

pp. 276, 292.

Lophoaetus occipitalis, Sharpe, Cat. B. i. p. 274.

Usambara hills.

Dr. Fischer found it abundant from Melinda, round Formosa Bay,

to Witu. It inhabits the whole of Africa south of about 17° N. lat.

4. CiRCAETUS CINEREUS.

Circaetus cinereus (VieilL), Finsch & Hartl. Vog. Ostafr, p. 54 ;

Sharpe, Cat. B. i. p. 282.

Usambara mountains.

It inhabits the whole of Africa south of about 16° N. lat.

5. BUTASTUR RUFIPENNIS.

Buteo rufpennis, Strickl. P. Z. S. 1850, p. 214, pi. 22.

Poliornis rvfipennis, Sundev., Heugl. Orn. N.O.-Afr. p. 95.

Butastur rufpennis, Sharpe, Cat. B. i. p. 299.

Pangani.

This is the most southern limit whence the species has been re-

corded. It ranges northward to Kordofan.

6. Falco cuvieri.

Falco cuvieri, Smith, Sharpe, Cat. B. i. p. 400.

Lamo.
New to East Africa. This rare species was formerly only known

from South and West Africa.

7. Baza verreauxi.

Baza verreauxi (Lafr.), Sharpe, Cat. B. i. p. 354.

Avicida orientalis, Fischer, J. f. O. 1879, p. 292.

Avicida verreauxi, Fischer & Reichenow, torn. cit. p. 339.

I recently procured a specimen of this rare Cuckoo-Falcon from

a small collection made by the Rev. Thomas Wakefield at Rabbai,

near Mombas. Dr. Fischer collected it at Muniuni. It ranges

along the bushy coast-land of East Africa, as far south as Natal.

8. Asttjrinula monogrammica.

Asturinula monogrammica (Temm.), Finsch & Hartl. Vtig. Ost-

Afr. p. 59 ; Sharpe, P. Z. S, 1873, p. 711 ; id. Cat. B. i. p. 275 ;

Nicholson, P. Z. S. 1878, p. 354 ; Cab. J. f. O. 1878, p. 242 ; Fischer
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& Reichenow, torn. cit. pp. 251, 272 ; Fischer, J. f. 0. 1879, p. 292 ;

Gurney, Ibis. 1881, p. 124.

Asturimda meridionalis (Hartl.), Sharpe, Cat. B. i. p. 277.

Pangani river ; Dar-es-Salaam.

This appears to be the commonest Hawk in Eastern Africa. It

ranges on the east coast from Abyssinia to the Zambesi, and on the

west coast from Senegal to Damaraland.

I agree with Mr. Nicholson (1. c) in not considering A. meridio-

nalis (Hartl.) to be distinct; or I should refer the specimens before

me to that race.

9. ASTUR POLYZONOIDES.

Nisus badius (part.), Finsch & Hartl. Vog. Ostafr. p. 81.

Astur pohjzonoides (Smith), Sharpe, Cat. B. i. p. 113.

Dar-es-Salaam. One immature specimen.

This species has hitherto only been recorded from South Africa,

where it is chiefly confined to the northern portion, from the Zam-

besi to Benguela.

10. Circus yeruginosus.

Circus ceruginosus (Linn.), Sharpe, Cat. B. i. p. 67-

Usambara hills. A fine adult male.

This is the first time the Marsh Harrier has been collected in

East Africa. It ranges throughout the whole of the African conti-

nent, having been recorded from Natal and Angola ; but is of rare

occurrence south of the equator.

11. Glaucidium perlatum.

Glaucidium perlatum (Vieill.), Sharpe, Cat. B. ii. p. 209.

Ugogo.
Mr. Sharpe (/. c.) gives as the range of this species " the whole of

Africa south of the Sahara, excepting the forest-regions of the west

and east coast."

This species is here recorded for the first time from East Africa

north of the Zambesi. Ugogo is inland of the forest-region of the

Zanzibar coast.

12. Glaucidium capense.

Athene capensis, Smith, Finsch & Hartl. Vog. Ostafr. p. 98.

Glaucidium capense, Sharpe, Cat. B. ii. p. 223 ; Nicholson, P. Z. S.

1878, p. 354.

Dar-es-Salaam.

It ranges apparently throughout South Africa, and extends north-

ward on the east coast to Dar-es-Salaam.

13. Bubo maculosus.

Bubo maculosus {N\e\\\.\ Finsch & Hartl. Vog. Ostafr. p. 103;

Sharpe, Cat. B. ii. p. 30.
'

Lamo : Usambara hills.
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New to the Zanzibar district. Compared with Natal example?,

these specimens agree perfectly ; and I think Drs. Finsch and
Hartlaub's reference {I.e.} should properly be referred to the pre-

sent species, altbough Mr. Sharpe (l. c.) includes it as a synonym of
B. cinerascens, Guer. I cannot now venture to offer an opinion

upon the specific value of B. cinerascens, and can therefore only

assign as the range of B. maculosus the whole of South Africa and
East Africa as far north as Lamo.

14. Scops capensis.

Scops capensis (Smith), Cab. J. f. O. 1878, p. 241.

Dar-es-Salaam.

This species was first collected in East Africa at Kitui, in Ukamba,
by Dr. Hildebrandt, whence it ranges throughout Africa south of the

equator, and in Western Africa extends as far north as the Gold
Coast. North of these limits it is replaced by 8. giu.

15. Syrnium woodfordi.

Syrnium woodfordi (Smith), Finsch & Hartl. Vog. Ostafr. p. 108 ;

Sharpe, Cat. B. ii. p. 267; Fischer & Reichenow, J. f. O. 1878,

p. 251 ; Fischer, torn. cit. p. 273 : id. J. f. O. 1879, pp. 289, 290 ;

Fischer & Reichenow, tom. cit. p. 340 ; id. J. f. O. 1880, p. 140

;

Fischer, tom. cit. p. 188.

Pangani.

Dr. Fischer procured it at Witu, Muniuni, and Zanzibar. It

^ ranges from Abyssinia throughout the whole of East and South
Africa.

16. Caprimulgus mossambicus.

Cajjrimidgus mossambicus, Peters, J. f. O. 1868, p. 134 ; Sharpe,

New ed. Layard's B. S. Afr. p. 88.

Coprimnlgvs fossei, Finsch & Hartl. V02;. Ostafr. p. 123, pi. i.

;

Fischer, J. f. O. 1877, pp. 208, 423 ; CabT J. f. O. 1878, p. 236
;

Fischer & Reichenow, tom. cit. p. 256 ; Fischer, J. f. O. 1879,

p. 300 ; Fischer &. Reichenow, tom. cit. p. 344.

Lamo ; Melinda ; Pangani ; TJsambara hills ; Usambara moun-
tains ; Ugogo ; Dar-es-Salaam.

This is apparently a common bird in the Zanzibar province. It

is, I believe, confined to East Africa, where it ranges as far south as

Tete, on the Zambesi.

1 7. COSMETORNIS VEXILLARIUS.

Cosmetornis vexillaris (Gould), Finsch & Hartl. Vog. Ostafr.

p. 129.

Ugogo.
This species ranges from the Upper White Nile district through-

out East Africa to the Zambesi ; is found in Madagascar and in

South-west Africa, extending from Damaraland to Malemba, near
the mouth of the Congo.
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18. HiRUNDO RUSTICA.

Hirundo ruistca (Linn.). Finsch & Hartl. Vog. Ostafr. p. 134
;

Sharpe, P. Z. S. 18/0, p. 30.5 ; Sharpe & Dresser, torn. cit. p. 244 ;

Fischer, J. f. O. 1877, p. 180 ; Cab. J. f. O. 1878, p. 222 ; Fischer,

J. f. O. 1879, pp. 292, 293 ; Fischer & Reicheuow, torn, cit. p. 344.

Cecropis rustica, Cab. J. f. O. 1878, p. 208.

Lamo ; Pangani river; Ugogo.
It ranges throughout Africa as a migrant, following the summer

season.

19. Hirundo monteiri.

Hirundo monteiri, Hartl., Finsch & Hartl. Vog. Ostafr. p. 139 ;

Sharpe, P. Z.S. 1870, p. 316; 1873, p. 713; Cab. J. f. O. 1878,

p. 222 ; Fischer & Reichenow, torn. cit. p. 2.57 ; Fischer, torn. cit.

p. 280; id. J. f. O. 1879, p. 279 ; Fischer & Reiclienow, torn. cit.

p. 344.

Pangani ; Usambara hills.

It ranges in East Africa from Mombas to the Zambesi, and on the

west coast from Damaraland to the Congo.

20. Hirundo puella, Temm.

Hirundo puella, Finsch & Hartl, Vcig. Ostafr. p. 140 ; Sharpe,

P. Z. S. 1870, p. 319 ; 1873, p. 713 ; Cab. J. f. O. 1878, p. 222 ;

Fischer & Reichenow, tom. cit. p. 257 ; Fischer, tom, cit. p. 280 ;

id. J. f. O. 1879, p. 302; Fischer & Reichenow, tom. cit. p. 344.

Malinda ; Usambara hills ; Dar-es-Salaam.

This is a migratory species, common, according to Dr. Cabanis

(I. c), about Mombas from April to December, and breeding there.

It ranges throughout East Africa from Abyssinia to Natal, where I

have received several specimens from the neighbourhood of Durban.

On the west coast it has been collected on the Cunene river in

Benguela, and extends northward to Fantee, where I found it very

abundant in February and March.

21. Eurystomus afer.

Eurystomus afer (Lath.), Finsch & Hartl. Vog. Ostafr. p. 150;

Sharpe, Ibis, 1871, p. 274; id. P. Z. S. 1873, p. 712; Nicholson,

P. Z. S. 1878, p. 354 ; Cab. J. f. O. 1878, p. 234 ; Fischer & Reich-

enow, tom. cit. p. 255 ; Fischer, tom. cit. p. 287 ; id. J. f O. 1879,

p. 291 ; Fischer & Reichenow, tom. cit. p. 243 ; Gurney, Ibis, 1881,

p. 124.

Usambara mountains; Dar-es-Salaam.

This species ranges throughout the whole of East Africa, from

Kordofan to the Zambesi, and on the west coast from Senegal to

Angola. I have examined a specimen collected by Mr. Oates, pro-

bably from the Matabili country ; but the exact locality was not

recorded upon the label.
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22. CORACIAS GARRULA.

Goracias garrula, Linn., Pinsch & Hartl. Vog. Ostafr. p. 152;
Sharpe, Ibis, 1871, p. 189; id. P. Z. S. 1873, p. 712; Cab. J. f. O.

1878, p. 234; Fischer, J. f. O. 1879, pp. 291, 303; Fischer &
Reichenow, torn. cit. p. 343 ; Gurney, Ibis, 1881, p. 124.

Usambara mountains.

This species ranges throughout the entire African region, but

migrates northward of the tropics about May.

23. CORACIAS CAUDATA.

Goracias caudata, Linn., Finsch & Hartl. Vog. Ostafr. p. 154;
Sharpe,Ibis. 1871, p. 194; id. P. Z. S. 1873, p. 712 ; Fischer, J. f. O.

1877, p. 178; Nicholson, P. Z. S. 1878, p. 354 ; Cab. J. f. O. 1878,

p. 234 ; Fischer & Reichenow, torn. cit. p. 254 ; Fischer, J. f. O.

1879, pp. 283, 291 ; Gurney, Ibis, 1881, p. 124.

Pangani; Usambara mountains ; Dar-es- Salaam.

This is a common bird, and very generally distributed throughout
East Africa, extending as far north as Bogue, near the southern

extremity of the Victoria Nyanza, where it has been collected by
Captain Speke. It also ranges over the whole of South Africa and
Angola.

24. CORACIAS NiEVIA.

Goracias ncevia, Daud., Sharpe, Ibis, 1871, p. 190.

Dar-es-Salaam.

This species ranges throughout Africa south of about 1
7° N. lat.,

but is here recorded for the first time from East Africa.

25. Hapaloderma constantia.

Trogon narina (part.), Finsch & Hartl. Vog. Ostafr. p. 155;
Fischer & Reichenow, J. f. O. 1878, p. 253 ; Fischer, J. f. O. 1879,

pp. 288, 289 ; Fischer & Reichenow, torn. cit. p. 342 ; Gurney, Ibis,

1881, p. 124.

Hapaloderma constantia, Sharpe & Ussher, Ibis, 1872, p. 281.

Melinda ; Usambara mountains.

These two specimens agree perfectly with one of the types of

H. constantia in my own collection.

This race, as yet only recorded from Fantee and the Zanzibar

coast, is, I suspect, the one which inhabits North-eastern Africa,

H. narina (Vieill.) being probably confined to South Africa. Jointly

these races inhabit the whole of Africa south of the equator, and

extend northward to Ailet ou the Red Sea and to Fantee on the

west coast.

Ar26. Halcyon senegaloides.

Halcyon senegaloides. Smith, Sharpe, Monogr. Alced. p. 187,

pi. 68; Cab. J. f. O. 1878, p. 235.

Halctjon irroratus, Rcichenb., Finsch & Hartl. Vog. Ostafr.

p. 159 ; Fischer & Reichenow, J. f. O. 18/8, p. 258; Fischer, torn.
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cit. p. 288; id. J. f. 0. 1879, p. 293 ; Pischer & Reiclienow, torn,

cit. p. 343.

Lamo ; Melinda ; Pangani.

This species ranges from Lamo to Port Natal.

27. Halcyon semic^rulea.

Halcyon semiccerulea (Forsk.), Sharpe, Monogr. Alced. p. 173,

pi. 64 ; Pinsch & Hartl. Vcig. Ostafr. p. 160 ; Sharpe, P. Z. S. 1873,

p. 712; Fischer, J. f. O. 1877, pp. 172, 180 ; Cab. J. f. O. 1878,

p. 23.5 ; Fischer & Reichenow, tom. cit. p. 255 ; Fischer, J. f. 0.

1879, pp. 293, 303.

Pangani.

In East Africa this Kingfisher has not yet been recorded from any
locality between Zanzibar and the Zamliesi ; but I have had the

opportunity of examining a specimen collected by Mr. Gates from

South-eastern Africa, between Tati and the Victoria falls of the

Zambesi.

This species ranges from 16° N. lat. to about 21° S. lat. ; but is

only met with as a straggler towards its southern limits.

^8. Halcyon orientalis.

Halcyon orientalis, Peters, Sharpe, Monogr. Alced. p. 181, pi. QQ;

Finsch & Hartl. Vdg. Ostafr. p. 162 ; Fischer & Reichenow, J. f. 0.

1878, p. 255 ; Fischer, tom. cit. p. 288 ; id. J. f. 0. 1879, p. 293;
Gurney, Ibis, 1881, p. 124.

Lamo.
This species ranges throughout East Africa from Lamo to the

Zambesi. Some specimens in my own collection from the Zambesi
approach so nearly in their plumage to the common H. albiventris

of Natal that it is not v\ithout hesitation that I keep //. orientalis

and H. albiventris as distinct species.

They appear to me to be local varieties which lose their characters

towards the confines of their respective habitats, as, for instance,

between the Zambesi and the Transvaal.

29. Halcyon chehcutensis.

Halcyon chelicutensis (Stanley), Sharpe, Monogr. Alced. p. 182,

pi. 67 ; Finsch & Hartl. Vcig. Ostafr. p. 163 ; Sharpe, P. Z. S. 1873,

p. 712; Fischer, J. f. 0. 1877. pp. 171, 172,. 176: Nicholson,

P. Z. S. 1878, p. 354 ; Fischer & Reichenow, J. f. 0. 1878, p. 255 ;

Fischer, tom. cit. p. 288 ; id. J. f.O. 1879, pp.293, 303 ; Fischer &
Reichenow, tom. cit. p. 344 ; Gurney, Ibis, 1881, p. 124.

Halcyon variegntus, Cab. J. f 0. 1 878, p. 235.

Melinda ; Pangani ; Usambara mountains.

It ranges from about 16° N, lat. to 30° S. lat.

30. CORYTHORNIS CYANOSTIGMA,

Corythornis cristatus, Sharpe, Monogr. Alced. p. 35, pi. 1 1 (1869).

Alcedo cristata, Finsch & Hartl. Vog. Ostafr. p. 167; Fiscber,
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J. f. O. 1877, p. 207; Cab. J. f. O. 1878, p. 235; Fischer &
Reichenow, torn. cit. p. 255; Fischer, torn. cit. p. 288 ; id. J. f. O.

1879, p. 293.

Corythornis cijanostigma (Riipp.), Sharpe, Mouogr. Alced. p. vi

(1871).

Pangani ; Usambara hills.

This species is not uncommon from Mombas to Zanzibar, and is

probably evenly distributed throughout East Africa. It ranges over

the entire African continent south of about 15° N. lat.

It appears to me strange that the correct name for this species

should be so generally overlooked by recent vpriters.

31. ISPIDINA PICTA.

Ispidina picta (Bodd.). Sharpe, Monogr. Alced. p. 141, pi. 51.

Alcedo picta, Finsch & Hartl. Vog. Ostafr. p. 171 ; Cab. J. f. O.

1878, p. 235; Fischer & Reichenovr, torn. cit. p. 256 ; Fischer, torn,

cit. p. 288.

Dar-es-Salaam.

From Dar-es-Salaam, its southern limit on the east coast, it ranges

northward into Abyssinia, and extends over the entire west coast

from Senegal to the Quanza river in Angola.

32. Ceryle rudis.

Ceryle rudis (Linn.), Sharpe, Monogr. Alced. p. 61, pi. 19

Finsch & Hartl. Vog. Ostafr. p. 175 ; Fischer, J. f. O. 1877, p. 425

Nicholson, P. Z. S. 1878, p. 355 ; Cab. J. f O. 1878, p. 235

Fischer & Reichenow, tom. cit. p. 255 ; Fischer, toin. cit. p. 289

id. J. f. O. 1879, p. 293.

Pangani river ; Dar-es-Salaam.

This species ranges throughout the entire African continent.

33. Merops apiaster.

Merops apiaster, Linn., Heugl. Orn. N.O.-Afr. p. 195.

Dar-es-Salaam.

The Common Bee-eater is here recorded for the first time from

East Africa. It ranges over the whole of Africa, but everywhere

occurs only on migration.

34. Merops superciliosus.

Merops superciliosus, Linn., Finsch & Hartl. Vog. Ostafr. p. 178
;

Fischer, J. f. O. 1877, p. 177; Nicholson, P. Z. S. 1878, p. 355;

Cab. J. f. O. 1878, p. 235 ; Fischer & Reichenow, tom. cit. p. 256 ;

Gurney, Ibis, 1881, p. 125.

Pangani; Melinda; Dar-es-Salaam.

This species is undoubtedly distinct from M. cegyptius, Forsk.,

which latter bird has often been referred to as the adult summer
plumage of the present species ; and, owing to this error, I cannot

venture to define accurately their geographical distribution. The
present species certainly ranges throughout the whole of East and
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South Africa, Madagascar, and the Comoro Islands ; while M. (Bgyp-

tins as certainly ranges throughout North Africa, and extends south-

ward to Durban, in Natal ; but it appears to be by far the rarest of

the two species south of the equator.

35. Merops nubicus.

Merops nubicus, Gm., Finsch & Hartl. Vog. Ostafr. p. 182;

Fischer & Reichenow, J. f. O. 1878, p. 256; Fischer, torn. cit.

p. 288; Bocage, Orn. d'Angola, p. 90; Fischer, J. f. O. 1879,

pp. 282, 294, 302, 303.

Lamo ; Pangani.

The Pangani river appears to be its furthest authentic limit south,

as its occurrence in Cape Colony, on the authority of a specimen in

the Leiden Museum, is very doubtful ; nor do I consider its claims

to be a native of Angola any more satisfactory. I am, in conse-

quence, obliged to limit the range of this species in East Africa

from 15° N, lat. to Zanzibar, and in West Africa to Senegambia.

36. Melittophagus pusilltjs.

Merops minutus (P. L. S. Midi.), Finsch & Hartl. Vog. Ost-

afr. p. 188; Fischer & Reichenow, J. f. O. 1878, p. 256; Fischer,

torn. cit. p. 288.

Merops pusillus, Sharpe, P. Z. S. 1873, p. 712 ;
Nicholson, P. Z. S.

1878, p. 355.

Melittophagus eyanostictus. Cab. J. f. 0. 1875, p. 340 ; id. J. f. O.

1878, p. 235.

Lamo; Melinda; Dar-es- Salaam.

This species ranges throughout Africa south of about 17°N. lat.,

and is represented in my collection by three races, to be distinguished

by the following characters :—(1) East-African race, M. eyanostictus.

Cab., with a distinct cobalt-blue eyebrow extending forward in a

narrow streak round the forehead, the front border of the black

collar rather more distinctly margined with blue than in the next two

races, represented by five East-African specimens; (2) South-African

race, with a distinct blue eyebrow of a paler shade than in the last

race and not extending forward to the forehead, represented by nine

South-African and two Congo specimens ; (3) Gold Coast race, the

blue eyebrow barely visible and not extending forward beyond the

eye, the bhie front border to the black collar generally a trifle

narrower than in the other races, represented by seven specimens

from the Gold Coast.

I can detect no other characters for these races, and do not con-

sider those mentioned to be of specific value.

37. DiCROCERCUS hirundinaceus.

Merops hirundineus (hicht.), Finsch & Hartl. Vog. Ostafr. p. 193.

Dicrocercus hirundinaceus, Nicholson, P. Z. S. 1878, p. 355.

Dar-es-Salaam.

This species ranges in East Africa from the Djur country (Upper

Proc. Zool. Soc— 1 88
1 , No. XXXVII. 37
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White Nile district) to the Zambesi, and on the west coast from
Senegal to the Orange river in South Africa.

38. Upupa africana.

TJpupa africana, Bechst., Finsch & Hartl. Vog. Ostafr. p. 200.
Upupa minor, Cab. J. f. O. 1878, p. 234.

Pangani.

Dr. Cabanis, I. c, records it as having been collected by Dr. Hilde-
brandt in Uteita, its most northerly habitat in East Africa yet

known. It also inhabits the whole of South and West Africa.

39. Irrisor erythrorhynchus.
Irrisor erythrorhynchus (Lath.), Finsch & Hartl. Vog. Ostafr.

p. 202; Sharpe, P. Z. S. 1873, p. 712; Fischer, J. f. O. 1877,

p. 178; Nicholson, P. Z. S. 1878, p. 355; Fischer & Reichenow,

J. f. O. 1878, p. 256 ; Fischer, torn. cit. p. 287 ; id. J. f. O. 1879,

p. 291 ; Fischer & Reichenow, J.f. O. 1880, p. 141 ; Gurney, Ibis,

1881, p. 125.

Irrisor senegalensis. Cab. J. f. O. 1878, p. 234.

Usambara mountains ; Ugogo ; Dar-es-Salaam.

It ranges throughout Africa south of about 16° N. lat.

40. Rhinopomastes cyanomelas.

Irrisor cyanomelas (Vieill.), Finsch & Hartl. Vog. Ostafr. p. 207;
Fischer & Reichenow, J.f. O. 1878, p. 256; Fischer, tom. cit.

p. 287; id. J. f. O. 1879, p. 291 ; Fischer & Reichenow, tom. cit.

p. 344.

Rhinopomastes cyanomelas, Cab. J. f. 0. 1878, p. 235.

Lamo.

This species ranges throughout Africa south of about 1 5° N. lat.

41. CiNNYRIS MICRORHYNCHUS.
Nectarinia jardinei, Finsch & Hartl. Vog. Ostafr. p. 218, pi. 2.

fig. 1 ; Sharpe, P. Z. S. 1873, p. 713 ; Fischer & Reichenow, J. f. O.
1878, p. 260; Fischer, tom. cit. p. 280; Fischer, J. f. O. 1880,

pp. 188, 191.

Cinnyris microrhynchus, Shelley, Monogr. Sun-birds, p. 219, pi. 67
(1876); Nicholson, P. Z. S. 1878, p. 355; Gurney, Ibis, 1881,

p. 125.

Cinnyris jardinei. Cab. J. f. O. 1878, p. 227 ; Fischer & Reiche-
now, J. f. O. 1879, p. 347.

Usambara hills ; Dar-es-Salaara.

This species is confined to the Zanzibar coast.

42. Cinnyris gutturalis.

Nectarinia gutturalis (Linn.), Finsch & Hartl. Vog. Ostafr.

p. 216 ; Sharpe, P. Z. S. 1873, p. 713; Fischer & Reichenow, J. f. O.
1878, p. 260; Fischer, tom. cit. p. 280; id. J. f. O. 1879, p. 300;
id. J. i. O. 1880, pp. 188, 191.

Cinnyris gutturalis, Shelley, Monogr. Sun-birds, p. 261, pi. 81

;
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Nicholson, P. Z. S. 1878, p. 355 ; Cab. J. f. O. 1878, p. 227;
Fischer & Reichenow, J. f. O. 1879, p. 348; Gurnej, Ibis, 1881,

p. 125.

Pangani ; Usambara hills ; Dar-es-Salaam.

This species ranges from Mombas to Natal, and thence to

Damaraland and Angola.

43. CiNNYRIS KIRKI.

Cinnyris Jcirki, Shelley, Monogr. Sun-birds, p. 273, pi. 85 (1876) ;

Gurney. Ibis, 1881, p. 125.

Cinnyris kalckreuthi, Cab. J. f. O. 1878, p. 227; Fischer &
Reichenow, J. f. O. 18/9, p. 348.

Nectarinia Icalclreuthi, Fischer & Reichenow, J. f. O. 1878,

p. 260 ; Fischer, torn. cit. p. 280; id. J. f. O. 1879, p. 300.

Usambara hills.

This species is confined to East Africa, where it ranges from
Mombas to the Zambesi.

44. Anthreptes zambesiana.

Nectarinia collaris, pt., Finsch & Hartl. Vog. Ostafr. p. 223 ;

Sharpe, P. Z. S. 18/3, p. 713 ; Fischer & Reichenow, J. f. O. 1878,

p. 260; Fischer, J. f. O. 1879, p. 300, 1880, pp. 188, 191.

Anthodiceta zambesiana, Shelley, Monogr. Sun-birds, p. 343,

pi. Ill; Nicholson, P. Z. S. 1878, p. 356; Gurney, Ibis, 1881,

p. 125.

Anthodiceta collaris. Cab. J. f. O. 1878, p. 227.

Pangani; Dar-es-Salaam.

Like the last species, it ranges from Mombas to the Zambesi.

45. CiSTICOLA ISODACTYLA.

Brymoica isodactyla, Finsch & Hartl. Yog. Ostafr. p. 236

;

Sharpe, P. Z. S. 1873, p. 712.

Cisticola isodactyla, Peters, Nicholson, P. Z. S. 1878, p. 356.

Pangani ; Usambara hills ; Dar-es-Salaam.

This is a common bird on the Zanzibar coast, and ranges from
Mombas to Delagoa Bay in South-eastern Africa.

46. CiSTICOLA HjEMATOCEPHALA.

Drymoica stulta, Finsch & Hartl. Vog. Ostafr. p. 235.

Cisticola hcematocephala. Cab. J. f. O. 1878, p. 222; Fischer &
Reichenow, tom. cit. p. 267 ; Fischer, tom. cit. p. 280; id. J. f. O.

1879, pp. 279, 303 ; Fischer & Reichenow, tom. cit. p. 354.

Lamo.
This species has been collected at Mombas by the Baron von der

Decken and by Dr. Fischer; and the latter gentleman gives a descrip-

tion of the nest and eggs. Dr. Hildebrandt procured it on the coast

and at Kitui in Ukamba. Beyond this limited portion of Eastern

Africa it has, as yet, only been recorded from the Loango coast, in

Western Africa, by Dr. Cabanis.
37*
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47. CiSTICOLA RHODOPTERA.

Cisticola rhodoptera, Shelley, Ibis, 1880, p. 333.

Usambara hills.

The type specimen is the only one I have yet seen of this species.

48. Melocichla mentalis.

Drymoica mentalis, Fraser, P. Z. S. 1843, p. 16.

Melocichla mentalis, Cab. J. f. O. 1878, p. 221.

Usambara mountains.

Dr. Hildebrandt collected this bird at Kitui in Ukamba. The
only other locality I am aware of for this species is the Gold Coast.

Two specimens collected by Dr. Kirk agree well with skins in my
own collection from Fantee.

49. Saxicola cenanthe.

Saxicola ananthe, Linn., Cab. J. f. O. 1878, p. 220; Gurney,

Ibis, 1881, p. 125.

Usambara hills ; Usambara mountains.

The Common Wheatear was first collected in East Africa by Dr.

Hildebrandt, near the Adi river in Ukamba.
This species ranges throughout North Africa, and extends south-

ward on the east coast to the Pangani river, and on the west coast

to the Gambia.

50. Saxicola shelleyi.

Saxicola shelleyi, Sharpe, new ed. Layard's B. S. Afr. p. 246.

Ugogo.
Dr. Kirk has sent me three^specimens (a, b, c), which differ con-

siderably in their plumage, although all collected at the same time of

the year.

As this species is but little known, I shall give a short description

of the plumage of these specimens, as well as of two others {d, e)

from the Zambesi, collected by Dr. Bradshaw and also in my own
collection.

In all the general plumage is black.

Spec, a has the forehead and crown white slightly shaded with

brown, and with indistinct brown stripes down the centres of the

feathers ; the wing-coverts, with the exception of a few of the outer

cues, are white ; the primary- and greater wing-coverts broadly tipped

with black ; the basal half of the outer scapulars edged with white.

Spec. b. Forehead, crown, and chin slightly mottled with white

feathers ; wings as in spec, a, only with the black tips to the primary-

and greater wing-coverts slightly broader.

Spec. s. Entire chin and throat white, the feathers narrowly tipped

with black, forming irregular bars ; the centre of the chest mottled

with white ; wings as in spec, a, excepting that the black ends to the

greater wing-coverts gradually disappear towards the innermost ones,

which are entirely white.

Spec. d. Similar in plumage to spec, c, but with the white feathers
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not descending so far down on the centre of the chest ; no black

ends to any of the wing-coverts ;
primary-coverts more narrowly

tipped with black.

Spec. e. Similar to spec, d, with the white feathers of the throat

ending at the base of the crop ; only the basal half of the primary-

coverts white, the greater coverts broadly tipped with black.

51. MOTACILLA VIDUA.

MotaciUa vidua, Sund., Finsch & Hartl. Vog. Ostafr. p. 263 ;

Fischer J. f. O. 1879, p. 294 ; Fischer & Reichenow, torn. cit.

p. 355.

Ugogo.
This species was first collected in the Zanzibar province by Dr.

Fischer, at Muniuni. It ranges from the First Cataract of the Nile

throughout East and South Africa, and thence on the west coast

as far north as Lagos.

52. MOTACILLA FLAVA.

MotaciUa flava, Linn,, Finsch & Hartl. Vog. Ostafr. p. 268;
Fischer & Eeichenow J. f. O. 1878, p. 268; Fischer, J. f. O. 1879,

pp. 294, 303,

Pangani.

This species ranges over the whole of Africa.

53. Anthus raalteni.

Anthus raalteni, Temm., Finsch & Hartl. Vog. Ostafr. p. 274
;

Fischer, J. f. O. 1877, p. 207 ; Nicholson, P. Z. S. 1878, p. 356 ; Cab.
J.f. 0. 1878, p. 220 ; Fischer & Reichenow, torn. cit. p. 268 ; Fischer,

torn. cit. p. 279 ; id. J. f. O. 18/9, pp. 294, 297, 299, 303 ; Fischer

& Reichenow, torn. cit. p. 355.

Pangani.

54. Anthus pyrrhonotus, Vieill.

MeHnda.
New to East Africa.

This species ranges throughout South Africa, and extends north-

ward on the east coast to Meliuda.

55. Macronyx croceus.

Macronyx croceus (Vieill.), Finscli & Hartl. Vog. Ostafr.,

p. 276 ; Cab. J. f. O. 1878, p. 220 ; Fischer & Reichenow, tom. cit.

p. 267 ; Fischer, tom. cit. p. 279 ; id. J. f. O. 1879, pp. 294, 30'6

;

Fischer & Reichenow, tom. cit. p. 355; Gurney, Ibis, 1881, p. 125.

Macronyx striolatus, Nicholson, P. Z. S. 1S78, p. 356.

Usambara hills ; Dar-es-Salaam,

On the east coast it ranges from the White-Nile district to Natal,

and on the west coast from Senegal to Angola. The exact distri-

bution in South Africa appears to me to be as yet a little uncertain
;

for, although common in the eastern districts in suitable localities,
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I am not aware of its having beea collected either in Cape Colony

or in Damaraland.

I do not consider M. striolatus, Heugl., and M. croceus (Vieill.)

to be distinct.

56. MaCRONYX TENELLtlS.

Macronyx tenellus. Cab. J. f. 0. 18/8, pp. 205, 220, pi. 2. fig. 1 ;

Fischer, J. f. O. 1879, p. 299; Fischer & Reichenow, torn. cit.

p. 355.

Lama.
This species appears to have a very limited range, having only as

yet been recorded from the northern portion of the Zanzibar pro-

vince.

57. TURDUS LIBONYANUS.

Turdus libonyanus, Smith, Finsch & Hartl. Vog. Ostafr. p. 280 ;

Fischer & Reichenow, J. f. O. 1880, p. 144.

Ugogo.
Dr. Fischer procured this species at Mozambique in May. It

ranges southward from Ugogo to Kuruman and thence to Dama-
raland and Benguela, but is a rare and local bird, apparently not

inhabiting Cape Colony nor yet recorded from any portion of West
Africa.

58. Turdus tephronotus.

Turdus tephronotus. Cab. J. f. O. 1878, pp. 205, 218, pi. 3.

fig. 2; Fischer & Reichenow, tom. cit. p. 268; Fischer, torn. cit.

p. 279; id. J. f. O. 1879, p. 279.

Lamo.
This species was first described by Cabanis, /. c, from specimens

collected by Dr. Hildebrandt during his journey into Uteita and
Ukambani, at the Tiva river and at Udi. Dr. Fischer procured it

at Lamo and at Kipini ; and as yet these are the only localities

where it is known to occur.

59. COSSYPHA NATALENSIS.

Cossypha natalensis (Smith), Finsch & Hartl. Vog. Ostafr. p. 282.

Bessornis natalensis, Fischer, J. f. 0. 1879, pp. 278, 287 ; Fischer

& Reichenow, tom. cit. p. 356.

Lamo ; Melinda.

It ranges from Lamo to Natal, and crosses the northern portion of

South Africa to Benguela and Angola.

60. Cossypha heuglini.

Cossypha heuglini, Hartl., Finsch & Hartl. Vog. Ostafr. p. 283.

Bessornis heuglini. Cab. J. f. O. 1878, p. 219 ; Fischer & Reiche-

now, tom. cit. p. 268; Fischer, J. f. 0. 1879, pp. 278, 287, 303;
Fischer & Reichenow, tom. cit. p. 356.

Lamo; Ugogo.
The type was collected at Wau, in the White-Nile district.



1881.] BIRDS FROM EASTERN AFRICA. 675

whence it ranges southward, on the east coast, to Ugogo, and has
been recorded from the west coast from the Congo and Benguela.

61. MONTICOLA SAXATILIS.

Monticola saxatilis (Linn.), Cab. J. f. O. 1878, p. 219; Gurney,
Ibis, 1881, p. 125.

Petrocincla saxatilis, Fischer & Reichenow, J. f. 0. 1879, p. 355 ;

1880, p. 144.

Pangani ; Usambara hills ; Usambara mountains ; Ugogo,
Although apparently a common bird in the Zanzibar province, it

had not been recorded from East Africa previous to its being col-

lected by Dr. Hildebrandt at Duruma in Wanika and in Ukamba.
It ranges throughout North Africa, extending southward in East
Africa to Bagamoyo, opposite Zanzibar Island, where it has been
collected by Dr. Fischer, and inland to Ugogo.

62. Crateropus kirki.

Crateropus jardinei, Sclat. P. Z. S. 1864, p. 108 ; Finsch & Hartl.
Vog. Ostafr. p. 289, pt.

Crateropus kirki, Sharpe, Nicholson, P. Z. S. 1878, p. 3.56 ; Cab.
J. f. O. 1878, p. 226; Fischer & Reichenow, torn. cit. p. 260;
Fischer, tom. cit. p. 278.

Usambara hills ; Usambara mountains.
This species ranges from Bogue in Uzinga (where it has been

recorded on the authority of Captain Speke) southward to the
Zambesi.

63. Argya rubiginosa.

Crateropus rubiginosus, Riipp,, Fischer & Reichenow, J. f. O,
1878, p. 260; Fischer, J. f. O. 1879, p. 289.

Pangani.

Dr. Fischer procured this species at Mombas. There is a speci-
men from Zanzibar in the British Museum. From Zanzibar it ranges
northward to Shoa, in North-eastern Africa, about 10° N. lat.

64. Phyllostrephus strepitans.

Criniger strepitans, Reichenow, Ornith. Centralbl. 1879, p. 139;
Fischer, J. f. O. 1879, pp. 278, 287; Reichenow & Schalow, tom.
cit. p. 318.

Phyllostrephus sharpei, Shelley Ibis, 1880, p. 334.
Phyllostrephus strepitans, Sharpe, Cat. B. vi. p. 117.
Dar-es-Salaam.

This species ranges from Melinda, where it has been collected by
Dr. Fischer, to Dar-es-Salaam.

Mr. Sharpe, who has recently examined these birds in the course
of preparing the British-Museum Catalogue, informs me that Cri-
niger strepitans is identical with my Phyllostrephus sharpei.

65. Oriolus galbula.

Oriolus galbula, Linn., Sharpe, P. Z. S. 1873, p. 714; id. Cat.
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B. iii. p. 191; Cab. J. f. 0. 1878, p. 234; Gurney, Ibis, 1881,

p. 126.

Lamo
;
IJsambara mountains ; Ugogo.

It ranges throughout Africa, but is everywhere migratory, only

occurring in Tropical and Southern Africa during the winter mouths.

66. Oriolus notatus.

Oriolus notatus, Peters, Finsch & Hartl. Vog. Ostafr. p. 291
;

Sharpe, Cat. B. iii. p. 196 ; Cab. J. f. O. 1878, p. 234 ; Fischer &
Reicheuow, torn. cit. p. 261 ; Fischer, torn. cit. p. 287; Fischer &
Reichenow, J. f. O. 1879, p. 349; Gurney, Ibis, 1881, p. 126.

Lamo ; Melinda ; Usambara mountains ; Ugogo.
In nine East- and South-African specimens before me the black on

the tail differs in extent in each ; and it appears to me that there are

no constant characters by which O. auratvs, Vieill., and O. notatus,

Peters, can be specifically separated.

67. Oriolus brachyrrhynchus.

Oriolus larvatus, Sharpe, P. Z. S. 1873, p. 714; Nicholson,

P. Z.S. 1878, p. 356.

Oriolus brachyrrhynchus. Swains., Sharpe, Cat. B. iii. p. 218.

Oriolus rolleti, Fischer & Reichenow, J. f. O. 1878, p. 262;
Fischer, J. f. O. 1879, pp. 282, 300; Fischer & Reichenow, torn,

cit. p. 349.

Lamo; Melinda; Usambara mountains ; Dar-es-Salaam.

It ranges in Eastern Africa from Lamo to Dar-es-Salaam, and on

the west coast from Sierra Leone to the Gaboon. I have one of

Dr. Fischer's specimens from Mombas, labelled O. rolleti, which
belongs to this species, not to the larger South-African form O. lar-

vatus. The O. larvatus of both Sharpe and Nicholson {II. cc.) un-
doubtedly belongs to this species.

68. Andropadus flavescens.

Andropadus Jluvescens, Hartl., Finsch & Hartl. Vog. Ostafr.

p. 295, pi. 3. fig. 1 ; Sharpe, P. Z. S. 1873, p. 712; Fischer, J. f. 0.

1877, pp. 180, 425; Fischer & Reichenow, J. f. O. 1878, p. 261
;

Fischer, tom. cit. p. 278; id. J. f. O. 1879, pp. 287, 303; Fischer

& Reichenow, tom. cit. p. 348 ; Fischer, J. f. O. 1880, pp. 188, 192.

Lamo ; Melinda ; Pangani.

It ranges from Lamo to Zanzibar.

69. Pycnonotus layardi.

Pycnonotus nigricans, Finsch & Hartl. Vog. Ostafr. p. 297, part.;

Sharpe, P. Z. S. 1873, p. 712; Fischer, J. f. O. 1877, p. 175 ; Cab.

J. f. O. 1878, p. 227; Fischer & Reichenow, tom, cit. p. 260;
Fischer, tom. cit. p. 278; id. J. f. O. 1879, pp. 287, 303; 1880,

pp. 188, 192.

Pycnonotus layardi, Gurney, Ibis, 1879, p. 390.

Pangani; Usambara hills ; Usambara mountains ; Dar-es-Salaam.



1881.] BIRDS FROM EASTERN AFRICA. 577

None of Dr. Kirk's specimens has the red-wattled e5^elid of P.

nigricans ; hut all agree perfectly with the common Natal form, for

which Mr. Gurney, /. c, has proposed the name of P. layardi.

This species ranges from Mombas southward throughout Eastern

Africa to Natal and Kaffraria.

70. MUSCICAPA GRISOLA.

Muscicapa grisola, Linn., Finsch & Hartl. Vog. Ostafr. p. 300 ;

Sharpe, P. Z. S. 1873, p. 713 ; id. Cat. B. iv. 151 ; Fischer, J. f. O.

1877, p. 180; id. 1879, p. 302.

Butalis grisola, Cab. J. f. O. 1878, p. 223 ; Fischer & Reichenow,

tom.*cit. p. 258.

Pangani ; Usambara hills ; Usambara mountains.

It ranges throughout Africa, but is migratory in its habits.

71. Terpsiphone perspicillata.

Terpsiphone cristata, Finsch & Hartl. Vog. Ostafr. p. 304

;

Fischer, J. f. O. 1877, pp. 172, 175, 179, 207-

Terpsiphone perspicillata. Swains., Sharpe, Cat. B. iv. p. 357.

Usambara mountains.

This species ranges throughout South Africa to Angola on the

west coast, and to the Usambara country in East Africa.

72. Terpsiphone cristata.

Terpsiphone melanogastra, Finsch & Hartl. Vog. Ostafr. p. 309

;

Fischer, J. f. O. 1879, pp. 278, 288, 300, 303.

Terpsiphone ferreti, Cab. J. f. O. 1878, p. 223; Fischer &
Eeichenow, tom. cit. p. 258 ; Fischer, tom. cit. p. 273 ; id. J. f. O.
1879, p. 277 ; Fischer & Reichenow, tom. cit. p. 345.

Terpsiphone cristata (Gm.), Sharpe, Cat. B. iv. p. 354.

Lamo ; Melinda.

This species ranges in East Africa from Kordofan to Zanzibar, in

which latter locality it has been collected by Dr. Fischer, and on tlie

west coast from Senegal to the Congo.

73. Batis senegalensis.

Platystira senegalensis (Linn.), Finsch & Hartl. Vog. Ostafr.

p. 317 ; Fischer & Reichenow, J. f. O. 1878, p. 257 ; Fischer, tom.
cit. p. 274; id. J. f. O. 1879, pp. 288, 303.

Batis senegalensis, Sharpe, Ibis, 1873, p. 173 ; id. P. Z. S. 1873,

p. 713; id. Cat. B. iv. p. 134.

Usambara hills ; Usambara mountains ; Dar-es-Salaam.
This species ranges from 16°N. lat., on the east coast, to Dar-es-

Salaam, and on the west coast from Senegal to the Congo.
The Platystira senegalensis, Monteiro (P. Z. S. 1865, p. 95),

from Benguela, refers to Batis pririt (Vieill.).

74. Platystira peltata.

Platystira peltata, Sundev., Sharpe, Ibis, 1873, p. 160, pi. 4.

figs. 2, 3 ; Cab. J. f. O. 1878, p. 224 ; Fischer & Reichenow, tom.
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cit. p. 257; Fischer, torn. cit. p. 274; Sharpe, Cat. B. iv. p. 147;
Fischer, J. f. O. 1879, p. 288.

Lamo.
It ranges from Lamo to the Zambesi and the eastern portion of

South Africa.

75. Bradyornis pallidus.

Bradi/ornis pallidus (NLuW.), Finsch & Hartl.Vog. Ostafr. p. 322;
Sharpe, Cat. B. iii, p. 310 ; Nicholson, P. Z. S. 1878, p. 357; Cab.
J. f. O. 1878, p. 223; Fischer & Reichenow, torn. cit. p. 257;
Fischer, torn. cit. p. 273; id. J. f. O. 1879, pp. 277, 299, 303;
Fischer & Reichenow, torn. cit. p. 345.

Bradyornis modestus, Sbelley, Ibis, 1873, p. 140; Sharpe, Cat.

B. iii. p. 310.

Bradyornis suhalaris, Sharpe, P. Z. S. 1873, p. 713, pi. 58. fig. 1.

Lamo ; Dar-es-Salaam.

This species ranges from Kordofan to Dar-es-Salaam, and crosses

the continent to the Gold Coast, where I collected a specimen which
I incorrectly described as new under the title of B. modestus,

76. Parus albiventris.

Parus albiventris, Shelley, Ibis, 1881, p. 116.

Ugogo.
Only known by the two type specimens, probably male and female.

77- BuCHANGA ASSIMILIS.

Dicrurus divarieatus, Finsch & Hartl. Vog. Ostafr. p. 323 ; Sharpe,

P. Z. S. 1873, p. 714 ; Fischer, J. f. O. 1877, p. 172, 1880, p. 188.
Buchanga assimilis (Bechst.), Sharpe, Cat. B. iii. p. 247 ; Nichol-

son, P. Z. S. 1878, p. 357.

Dicrurusfugax. Cab. J. f. O. 1878, p. 227 ; Fischer & Reichenow,
tom. cit. p. 258 ; Fischer, J. f. O. 1879, pp. 300, 303.

Lamo; Melinda ; Pangani ; Usambara hills ; Dar-es-Salaam.

It inhabits the whole of Africa south of about 16° N. lat.

78. Dicrurus atripennis.

Dicrurus atripennis, Swains., Sharpe, Cat. B. iii. p. 232.

Usambara mountains.

This is the first mention of the species from East Africa. It

ranges from the Usambara country to Fantee, and thence to the

river Gambia.

79. Campephaga nigra.

Campephaga nigra (Vieill.), Cab. J. f. O. 1878, p. 227 ; Fischer

& Reichenow, tom. cit. p. 258; Fischer, J. f. O. 1879, p. 278;
Fischer & Reichenow, tom. cit. p. 345.

Melinda; Ugogo.
This species ranges throughout the whole of South Africa, and

extends northward on the east coast to about 3° S. lat., having been
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collected by Dr. Hildebrandt at Ndi, and by Dr. Fischer at Mombas
and Muniuui.

80. Lanius caudatus.

Lanius caudatus. Cab., Finsch & Hartl. Vog. Ostafr. p. 330
Cab. J. f. O. 1878, p. 226 ; Fischer & Reichenow, torn. cit. p. 259

Fischer, torn. cit. p. 2/6; id. J. f. O. 18/9, pp. 294, 302, 303

Fischer & Reichenow, torn. cit. p. 347 ; Gurney, Ibis, 1881, p. 126.

Lamo ; Melinda ; Dar-es-Salaam.

This species is apparently confined to East Africa, where it ranges

from Lamo to Dar-es-Salaam.

81. Lanius collurio.

Lanius collurio, Linn., Finsch & Hartl, Vog. Ostafr. p. 331 ;

Fischer, J. f. O. 1877, pp. 172, 180 ; Fischer & Reichenow, J. f. O.

1878, p. 259.

Usambara hills ; Usambara mountains.

The Red-backed Shrike ranges throughout the whole of North,

East, and South Africa, but has not yet been recorded from the west

coast.

82. Telephonus erythropterus.

Tele-pUonus erythropterus (Shaw), Finsch & Hartl. Vog. Ostafr.

p. 336; Sharpe, P. Z. S. 1873, p. 714; Nicholson, P. Z. S. 1878,

p. 357 ; Fischer & Reichenow, J. f. O. 1878, p. 259 ; Fischer, torn,

cit. p. 276 ; id. J. f. O. 1879, pp. 287, 303 ; Fischer & Reichenow,

torn. cit. p. 347.

Pomatorhynchus erythropterus, Cab. J. f. O. 1878, p. 224.

Lamo ; Usambara hills ; Usambara mountains.

This species inhabits the whole of Africa.

83. Telephonus trivirgatus.

Telephonus trivirgatus. Smith, Finsch & Hartl. Vog. Ostafr.

p. 338.

Usambara hills.

This species ranges from Abyssinia throughout East and South
Africa, and on the west from Angola to the Loango coast.

84. Telephonus anchiet^.

Telephonus anchietce, Bocage, Jorn. Acad. Sc. Lisboa, no. viii.

1870, p. 344 ; id. Orn. d'Angola, pi. 4.

Telephonus vunutus, Bocage, Orn. d'Angola, p. 255 (1877).

Lamo ; Usambara hills.

The specimens sent me by Dr. Kirk are male and female, appa-
rently fully adult. Telephonus anchietce is, in my opinion, a good
species, readily to be distinguished from T. minutus, Hartl. (P. Z. S.

1858, p. 292), by the absence of black on the scapulars. In the

male of T. anchietce there is no trace of black on the scapulars ; and
in the female it is confined to the centres of a few of the larger

feathers, and is only visible on these feathers being raised ; while ia
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two males and a female from the Gold Coast, and a male from the

Congo, of T. minutus, the black on the scapulars is strongly marked
as in the type specimen. This species ranges from Lamo to the

Quanza, in Angola.

85. Dryoscopus sublacteus.

Laniarius sublacteus (Cassin), Finsch & Hartl. Vog. Ostafr.

p. 347.

Dryoscopus sublacteus, Fischer, J. f. O. 1877, p. 207; Fischer &
Reichenow, J. f. O. 1878, p. 259; Fischer, tom. cit. p. 274; id.

J. f. O. 1879, pp. 277, 303 ; Fischer & Reichenow, torn. cit. p. 346 ;

Fischer, J. f. O. 1880, p. 189.

Malaconotus sublacteus, Cab. J. f. O. 1878, p. 224.

Lamo ; Melinda ; Pangani.

I only know of this species from the Zanzibar coast and the

Gaboon. Cassin' s type was procured in the latter locality.

86. Dryoscopus cubla.

Laniarius cubla (Shaw), Finsch & Hartl. Vog. Ostafr. p. 345.

Dryoscopus cubla, Sharpe, P. Z. S. 1873, p. 714; Cab. J. f. O.
1878, p. 224.

Lamo ; Melinda ; Pangani ; Usambara hills.

Two adult males, compared with Natal specimens, agree perfectly
;

while two adult females have rather less white on the margins of the

wing-feathers than any of my South-African specimens.

This species ranges throughout South Africa, aud extends north-

ward, on the east coast, to Lamo.

87. Dryoscopus affinis.

Laniarius affinis, G. R. Gray, Finsch & Hartl. Vog. Ostafr.

p. 348.

Laniarius salimce, Finsch & Hartl. tom. cit. p. 349, pi. 5, fig. 3.

Laniarius orientalis, Finsch & Hartl. tom. cit. p. 351, pi. 5. fig. 2.

Dryoscopus salimce, Sharpe, P. Z. S. 1873, p. 714 ; Cab. J. f. O.

1878, p. 224 ; Fischer & Reichenow, tom. cit. p. 258 ; Fischer, tom.

cit. p. 274; id. J. f. O. 1879, p. 303.

Dryoscopus affinis, Fischer, J. f. O. 1877, p. 207; Nicholson,

P. Z. S. 1878, p. 357 ; Fischer & Reichenow, J. f. O. 1878, p. 258
;

Fischer, tom. cit. p. 274 ; Gurney, Ibis, 1881, p. 127.

Lamo; Melinda; Pangani; Usambara mountains; Dar-es-Salaam.

In seven males I find a perfect gradation between typical D. affinis

and typical D. salimce ; and there can be no doubt that B. orientalis

is nothing but the female. This species ranges from Lamo to Dar-

es-Salaam, and crosses the continent to the Gaboon.

88. Laniarius sulphureipectus.

Laniarius sulfureipectus (Less.), Finsch & Hartl. Vog. Ostafr.

p. 356; Fischer & Reichenow, J. f. O. 18/9, p. 346.

Melinda.

This species ranges throughout Africa south of about 15° N. lat.
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89. NiCATOR GULARIS.

Nicator gularis, Fiusch & Hartl. Vog. Ostafr. p. 360 ; Cab. J. f. O.

1878, p. 225 ; Fischer & Reicheuow, tom.cit. p. 259 ; Fischer, torn,

cit. p. 277.

LaiDO.

This species ranges from Lamo to the Zambesi.

90. Malaconotus icterus (Cuv,).

Meristes olivaceus, Finsch & Hartl. Vog. Ostafr. p. 361 ; Fischer

& Reichenow, J. f. O. 1878, p. 259; Fischer, tom. cit. p. 275;
id. J. f. O. 1879, pp. 287, 300; Fischer & Reicheuow, tom. cit.

p. 346; Gurney, Ibis, 1881, p. 126.

Lamo ; Usambara mountains ; Ugogo ; Dar-es-Salaam.

This species ranges throughout Africa south of about 16° N, lat.

Lanius olivaceus, Shaw, Gen. Zool. vii. p. 330, refers to a distinct

species well figured by Levaillant, Ois. d'Afr. ii. p. 75 ; so that the

title olivaceus, Vieill., cannot be here employed.

91. Prionops talacoma.

Prionops talacoma, Smith, Finsch & Hartl, Yog. Ostafr. p. 365
;

Sharpe, Cat. B. iii. p. 321.

Ugogo; Dar-es-Salaam.

It ranges from Ugogo southward to the Transvaal, and from thence

through the northern portion of South Africa to Damaraland and
Angola.

92. SiGMODUS TRICOLOR.

Prionops graculinus, Fiusch & Hartl. tom. cit. p. 368 ; Sharpe,

P. Z. S. 1873, p. 714; Cab. J. f. O. 1878, p. 224 ; Fischer &
Reichenow, tom. cit. p. 2.i9 ; Fischer, tom. cit. p. 275 ; id. J. f. O.

1879, p. 287; Fischer & Reichenow, tom. cit. p. 347.

Siffmodus tricolor (Gray), Sharpe, Cat. B. iii. p. 325.

Sigmodus graculinus, Sharpe, loc. cit. ; Nicholson, P. Z. S. 1878,

p. 357.

Pangani ; Usambara hills ; Usambara mountains ; Dar-es-Salaam.

In my opinion S. tricolor and (S. graculinus are not specifically

distinct. They both inhabit the same country north from the

Zambesi ; the former is known to range to Pangani, and the latter

to Mombas. The white bar on the wing is a very variable cha-

racter ; and although present in nine specimens from the above
localities, it is reduced in one from Pangani to small, almost obso-

lete spots, only visible on the fourth and seventh primaries. Four
specimens, collected by Dr. Kirk at Dar-es-Salaam, have the white

bar on the wing clearly defined, while another specimen from the

same locality, presented to me by the late Mr. E. C. Buxton, has
no white on the wing, and is a typical example of S. graculinus.

I can detect no difference in the colouring of the remainder of the

plumage, nor in any of the measurements.
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Nicholson, P. Z. S. 1878, p. 357 ; Cab. J. f. O. 1878, p. 233;
Fischer & Reichenow, torn. cit. p. 261 ; Gurney, Ibis, 1881, p 127.

Lamo ; Melinda ; Usambara hills ; TJsambara mountains ; Dar-

es-Saliiam.

This and the closely allied P. leucogaster together range over the

whole of Africa south of about 16" N. lat.,—P. verreauxi being con-

fined to the south of the equator, and P. leucogaster to the north

of the line.

98. NOTAUGES SUPERBUS.

Notauges superbus (Rupp.), Finsch & Hartl. Vog. Ostafr. p. 378

;

Cab. J. f. O. 1878, p. 233.

Ugogo ; Dar-es-Salaam.

This species is confined to East Africa, where it ranges from Dar-

es-Salaam northward to about 10° N. lat.

99. Lamprocolius sycobius.

Lamprocolius sycobius, Peters, Finsch & Hartl. Vog. Ostafr.

p. 380 ; Cab. J. f. O. 1878, p. 233 ; Fischer & Reichenow, torn. cit.

p. 261 ; Fischer, torn. cit. p. 286; Gurney, Ibis, 1881, p. 127.

Ugogo.
This species ranges from the Zambesi northward to about 2°

S. lat. The actual northern limit as. yet known for this bird is

the Ukambani country, where it has been collected by Dr. Hilde-

brandt.

100. Lamprocolius melanogaster.

Lamprocolius melanogaster (Swains.), Finsch & Hartl. Vog. Ostafr.

p. 381 ; Fischer & Reichenow, J. f. O. 1878, p. 261 ; Fischer, torn,

cit. p. 286 ; Gurney, Ibis, 1881, p. 127.

Lamprotornis melanogaster, Fischer, J. f. O. 1879, p. 292.

Lamo ; Melinda ; Pangani.

This species ranges from Lamo southward to Durban in Natal,

and to the Knysna in Cape Colony. It is, I believe, nowhere to be

met with in West Africa ; for I consider the locaUty Senegal, given

by Swainson for this species, to be an error.

101. COSMOPSARTJS UNICOLOR.

Cosmopsarus unicolor, Shelley, Ibis, 1881, p. 116.

Ugogo.
This is another of the interesting novelties procured by Dr. Kirk,

and is the second known species of the genus Cosmopsarus, which

appears to be confined to East Africa.

102. Amydrtjs rueppelli.

Amydrus rueppelli, Verr., Finsch & Hartl. Vog. Ostafr. p. 382.

Ugogo.
This species ranges from Kordofan to Ugogo, but has not yet been

recorded from the coast of the Zanzibar province.
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103. Amydrus walleri.

Amydrus walleri, Shelley, Ibis, 1880, p. 335, pi. 8.

TJsambara mountains.

The only specimens known are the types—a male and two females.

This species is about one third smaller than the South-African A.

morio ; the bill is proportionally shorter and stouter ; and the head,

neck, and wings are greener. The sexes differ in a very similar

manner to those of A. morio.

104. Hyphantornis nigrifrons.

Hyphantornis velatus. Cab., pt., Finsch & Hartl. Vog. Ostafr.

p. 390, note.

1 Hyphantoriiis cahanisi, Fischer & Reichenow, J. f. O. 1878,

p. 263 ; Fischer, torn. cit. p. 285.

Lamo ; TJsambara mountains.

105. Hyphantornis nigriceps.

Hyphantornis nigriceps, Layard, Finsch & Hartl. Vog. Ostafr.

p. 392; Sharpe, P. Z. S. 1873, p. 715; Nicholson, P. Z. S. 1878,

p. 358 ; Cab. J. f. O. 1878, p. 231 ; Fischer & Reichenow, torn. cit.

p. 262 ; Fischer, J. f. O. 1879, pp. 281, 302 ; Fischer & Reichenow,

J. f. O. 1880, p. 143; Gurney, Ibis, 1881, p. 127.

Lamo; Melinda; TJsambara hills; TJsambara mountains; Dar-

es-Salaam.

This species ranges from Lamo to Mosambique in East Africa,

and, according to Mr. Layard, has been collected at Kuruman in

South Africa.

106. Hyphantornis aureoflavus.

Hypliantornis aureoflavus (Smith), Finsch & Hartl. Vog. Ostafr.

p. 400; Fischer, J. f. O. 1877, p. 178 ; Cab. J. f. O. 1878, p. 231 ;

Fischer & Reichenow, torn. cit. p. 262 ; Fischer, torn. cit. p. 284 ;

id. J. f. O. 1879, pp. 286, 302; Fischer & Reichenow, J. f. O.

18S0, p. 142 ; Fischer, tom. cit. p. 188.

Pangani.

I am unable to define satisfactorily the range of this species. Its

southern limit appears to be Mosambique. On the Zanzibar coast

it is plentiful. In the Leiden Museum there is a specimen labelled

" Nubia," on the authority of Riippell ; and Sir A. Smith's type

came from Siena Leone (111. Zool. S. Afr., note to pi. 30).

107. Sycobrotus kersteni.

Sycobrotus hersteni, Finsch & Hartl. Vog. Ostafr. p. 404, pi. 6 ;

Sharpe, P. Z. S. 1873, p. 715 ; Fischer & Reichenow, J. f. O. 1878,

p. 281 ; Fischer, tom. cit. pp. 285, 291 ; id. J. f. O. 1879, pp. 281,

288, 302; Fischer & Reichenow, tom. cit. p. 350 ; id. J.f.O. 1880,

p. 143.

Lamo ; TJsambara mountains.

This species is fairly plentiful throughout the Zanzibar province,

and, according to M. Jules Verreaux, occurs in Senegal.
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108. Sycobrotus melanoxanthtjs.

Hyphanturgus melanoxanthus, Cab. J. f. O. 1878, pp. 205, 232;

Fischer & Reiclienow, torn. cit. p. 363.

Meliuda.

The only other locality where this species has been collected is

Mombas, where Hildebraudt procured the type, and where Dr.

Fischer also met with it.

109. Sycobrotus nigricollis.

Sycobrotus nigricollis (Vieill.), Finsch & Hartl. Vog. Ostafr. p. 405.

Hyphanturgus nigricollis, Cab. J. f. O. 1878, p. 232 ; Fischer &
Reichenow, torn. cit. p. 263 ; Fischer, J. f. O. 1879, pp. 280, 288 ;

Fischer & Reichenow, torn. cit. p. 350.

Lamo.
The type of Ploceus nigricollis, Vieill., was collected by Perrier

in Angola ; otherwise I only know of its occurrence on the Zanzibar

coast, where it ranges from Lamo to Zanzibar Island.

110. PlOCEPASSER MAHALI.

Philagrus tnelanorhynchus. Smith, Cab. J. f. O. 1878, p. 232.

I have in my collection an adult male of this species, collected by

Dr. Hildebrandt at Kitui, in Ukamba, in May 1877. I have com-

pared it with South-African specimens from Matabili, Griqualaud,

and Benguela ; and it agrees perfectly. It therefore appears evident

to me that Philagrus melanorhynchus. Cab. (J. f. O. 1878, p. 232),

refers to this species, and that Plocepasser melanorhynchus, Riipp.,

has not yet been met with to the south of the White-Nile district.

111. QUELEA JETHIOPICA.

Ploceus cethiopicus (Sundev.), Finsch & Hartl. Vog. Ostafr.

p. 409, note.

Hyphantica cethiopica, Fischer & Reichenow, J. f. O. 1879,

p. 352.

Lamo ; Ugogo.
This species ranges northward from TJgogo to about 18° N. lat.

112. EUPLECTES FLAMMICEPS.

Pyromelana fiammiceps. Swains., Finsch & Hartl. Vog. Ostafr.

p. 414.

Eu-plectes fiammiceps. Cab. J. f. O. 1878, p. 231; Fischer. &
Reichenow, torn. cit. p. 263; Fischer, J. f. O. 1879, pp. 280, 282,

289, 303 ; Fischer & Reichenow, torn. cit. p. 351 ; Fischer, J. f. O.

1880, p. 187.

Melinda ; TJsambara hills : Usambara mountains.

It ranges over the greater portion of tropical Africa, being met
w th in East Africa from Abyssinia to Zanzibar, and on the west

coast from Senegal to Angola.

Proc. Zool. Soc—1881, No. XXXVIII. 38
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113. EuPLECTES NIGRIVENTRIS.

Pyromelana nigriventris (Cass.), Finsch & Hartl. Vog. Ostafr.

p. 415 ; Fischer, J. f. O. 1877, pp. 171, 179, 206, 208, 425, 426 ;

Gurney, Ibis, 1881, p. 128.

Euplectes nigriventris, Sharpe, P. Z. S. 1873, p. 715; Nicholson,

P. Z. S. 1878, p. 358; Cab. J. f. O. 1878, p. 231 ; Fischer &
Reichenow, torn. cit. p. 264 ; Fischer, J. f. O. 1879, pp. 286, 303 ;

Fischer, J. f. O. 1880, pp. 187, 190, 192.

Lamo ; Pangaiii ; Ugogo.

This species is confined to East Africa, where it ranges from

Mombas to Mosamhique.

114. Euplectes XANTHOMELAS.

Pyromelana capensis (part.), Finsch & Hart). Vog. Ostafr. p. 416.

Euplectes capensis, Nicholson, P. Z. S. 1878, p. 358; Fischer &
Reichenow, J. f. O. 1878, p. 264.

Oryx xantkomelas (Riipp.), Cab. J. f. O. 1878, p. 231 ; Fischer

& Reichenow, J. f. O. 1879, p. 351.

Lamo ; Usambara mountains ; Ugogo; Dar-es-Salaam.

Swainson records E. capensis from Senegal ; and were it not that

I doubt the authenticity of Swainson's locality, I should expect his

bird to belong to the present species, which is known to range from

Abyssinia, throughout East Africa, to Natal. The larger but closely

allied E. capensis ranges from Natal and the Transvaal, throughout

the western portion of South Africa, to Angola.

115. Urobrachva zanzibarica, sp. n.

IPenthetria axillaris, Cab. J. f. O. 18/8, p. 231; Fischer &
Reichenow, tom. cit. p. 264; Fischer, torn. cit. p. 283; id. J. f. O.

1879, p. 286 ; Fischer & Reichenow, tom. cit. p. 351.

Lamo ; Melinda ; Pangani ; Usambara mountains.

Similar in size and general plumage to U. axillaris (Smith), but

differs in the far greater amount of rufous-browu on the primary-

and greater wing-coverts ;
primary-coverts rufous-brown, only tipped

with black
;
greater wing-coverts rufous-browu ; the outer feather

with the end and the end-half of the outer web black ; about five of

the inner greater coverts are black, edged with rufous-brown ; and in

the next three or four the black becomes limited to spots near the

ends of the inner webs, the remaining five or six greater wing-coverts

being entirely without any black portions.

Total length 6*5 inches, culmen 065, wing 3'5, tail 2*7, tarsus 1.

I have compared eight adult males of this species from the above

localities with seven specimens of J7. axillaris from Natal, and find

the characters mentioned perfectly constant.

116. Vidua paradisea.

Vidua paradisea (Linn.), Finsch & Hart). A^og. Ostafr. p. 424.

Vidua verreauxi, Finsch & Hartl. tom. cit. p. 426 ; Fischer,
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J. f. O. 1879, pp. 299, 303; Fischer & ReichenoW, torn. cit.

p. 351.

Steyanura sphenura. Cab. J. f. O. 1878, p. 231.

Lamo ; Ugogo ; Dar-es-Salaam.

The characters of F. verreauxi, Cass., are, in my opinion, not of

specific value. Tlie range, therefore, of this species is from 17° N.
lat. to 21° S. lat.

117. Vidua PRINCIPALIS.

Vidua principalis (Linn.), Finsch & Hartl. Vog. Ostafr. p. 428

;

Cab. J. f. O. 1878, p. 230 ; Fischer & Reicheuovv, torn. cit. p. 264 ;

Fischer, J. f O. 1879, pp. 280, 300, 303; Fischer & Reicheuow,
torn. cit. p. 351 ; Gurney, Ibis, 1881, p. 128.

Vidua Serena, Fischer, J. f. O. 1878, p. 282.

Lamo ; Pangani ; Usambara hills ; Usambara mountains ; Dar-
es-Salaam.

This species ranges throughout Africa south of about 16° N. lat.

118. Vidua SPLEN DENS, Reichenow.

Vidua splendetis, Reichenow, Oru. Centralbl. 1879, p. 180; Fis-

cher, J. f. O. 1879, p. 300 ; Reichenow & Schalow, torn. cit. p. 326 ;

Fischer & Reicheuow, torn. cit. p. 352 ; Forbes, P. Z. S. 1880,

p. 475, pi. 47. fig. 1.

Ugogo.
Besides the present locality this species is only known from Kiba-

raja, where the type was collected by Dr. Fischer.

119. SpeRMESTES CUCULLATUS.

Spermestes ciicidlatus, Swains., Finsch & Hartl. Vog. Ostafr.

p. 436; Sharpe, P. Z. S. 1873, p. 715; Fischer, J. f. O. 1877,

pp. 174, 178, 179, 206, 425, 426; Cab. J. f. O. 1878, p. 230;
Fischer & Reichenow, torn. cit. p. 266 ; Fischer, J. f. 0. 1879,

pp. 286, 303 ; 1880, pp. 187, 193.

Pangani ; Usambara mountains ; Dar-es-Salaam.

This species ranges over the whole of Africa south of about
16° N. lat.

120. Habropyga MINOR, Cab.

Habropyga astrild, Finsch & Hartl. Vog. Ost-Afr. p. 439
;

Fischer, J. f. O. 1877, p. 426.

Habropyga minor, Cab. J. f. O. 1878, p. 229; Fischer and
Reichenow, J. f. O. 1878, p. 266.

Melinda ; Pangani ; Ugogo.
Nine specimens sent me by Dr. Kirk have the cheeks, chin, and

throat whiter than in //. astrild, Linn. This appears to me to be

the best-marked character for H. minor. Cab., which I cannot look

upon as more than a local race of H. astrild, Linn.

With regard to H, astrild and its allies, they range throughout
the African region south of about 18° N. lat., and the races possibly

38*
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as follows :

—

H. minor, North-east Africa southward to the Zambesi

;

U. cinerea, West Africa from Senegal to the Gaboon : H. astrild ;

South Africa, extending into West Africa northward to the Congo,

and found as an introduced bird on many of the islands, as St. Helena

and Mauritius.

121. PlTYLIA CINEREIGULA.

Pitylia cinereigula, Cab. J. f. O. 18/8, pp. 101, 230; Fischer &
Reiehenow, torn. cit. p. 265 ; Fischer, torn. cit. p. 193.

Lamo ; Dar-es-Salaam.

This species ranges from Lama to Dar-es-Salaam, and is appa-

rently confined to the Zanzibar province.

122. LaGONOSTICTA MINIMA.

Pytelia minima (Vieill.), Finsch & Hartl. Vdg. Ostafr. p. 444 ;

Fischer & Reiehenow, J. f. O. 1878, p. 2(j5 ; Fischer, torn. cit.

p. 282 ; id. J. f. O. 1879, pp. 280, 286.

Lagonosticta minima, Cab. J. f. O. 1878, p. 230; Fischer &
Reiehenow, J. f. O. 1878, p. 352.

Lamo ; Usambara hills ; Usambara mountains.

This species ranges in East Africa from about 10° N. lat. to

the Transvaal, and on the west coast from Senegal to Damara-

land.

123. Lagonosticta polionota.

Lagonosticta polionota, Shelley, Cab. J. f. O. 1878, p. 230.

Dar-es-Salaam.

This species ranges in East Africa from Mombas to Dar-es-

Salaam, and in West Africa from Fantee to the Loaugo coast.

124. UrjEGinthus phcenicotis..

Pytelia phcenicotis (Swains.), Finsch & Hartl. Vog. Ostafr. p. 447 ;

Fischer & Reiehenow, J. f. O. 1878, p. 265; Fischer, torn. cit.

pp. 281, 282 ; id. J. f. O. 1879, p. 286.

Estrelda cyanogastra, Nicholson, P. Z. S. 1878, p. 358.

Vreeginthus phcenicotis, Cab. J. f. O. 1871, p. 229.

Mariposa phcenicotis, Gurney, Ibis, 1881, p. 128.

Dar-es-Salaam.

This species ranges throughout Africa south of about 15° N. lat.

The oldest title of this bird is, I consider, Fringilla bengalus,

Linn. S. N. i. p. 323 ; but that title should not be employed, as the

species is not a native of Bengal.

125. Hypargus NiVEiGtJTTATUS. (Plate LU. fig. 2.)

Sperynophaga niveiguttata, Peters, J. f. O. 1868, p. 133; Cab. J.

f. O. 1878, p. 230.

Hypargos niveiguttata, Finsch & Hartl. Vog. Ostafr. p. 448 ;

Fischer, J. f. O. 1879, p. 280.

Melinda ; Usambara hills ; Usambara mountains.

This rare Finch ranges from Ndi in the Uteita country southward
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to Iiihambane, near the mouth of the Limpopo, where the type was

collected.

126. Amblyospiza unicolor.

Pyronestes albifrons, Sharpe, P. Z. S. 1873, p. 715.

Pyronestes unicolor, Fischer & Reichenow, J. f. O. 1878, p. 264 ;

Fischer, torn. cit. pp. 283, 354 ; id. J. f. O. 1879, pp. 280, 303
;

Fischer & Reichenow, torn. cit. p. 353; Fischer, J. f. 0. 1880,

p. 193.

Lamo ; Pangani ; Usambara mountains.

This species is confined to East Africa, where as yet it is only

known of from the northern half of the Zanzibar province.

It differs from the South-African P. albifrons in its smaller size

and darker colouring. The young, as in the South-African species,

has the bill bright yellow, the plumage much paler and more rufous

than in the adult, and the breast mottled with whitish.

127. Passer swainsoni.

Passer swainsoni (Riipp.), Finsch & Hartl. Vdg. Ostafr. p. 450

(pt.) ; Fischer, J. f. O. 1877, p- 180 ; Fischer & Reichenow, J.

f. O. 1878, p. 266; Fischer, tom. cit. p. 281 ; id. J. f. 0. 1879,

pp. 286, 302.

Mehnda.
In Africa there are three closely allied species of Sparrows, which

Drs. Finsch and Hartlaub {loc. cit.) unite as one. These are :

—

P. swainsoni, Riipp.

P. gularis, Less. (The title P. simplex, Licht., was misapplied

to this species by Swainson.)

P. cliffusus. Smith.

Collectively they range over the whole of Africa south of about

1
5° N. lat.

P. sivainsoni inhabits the north-eastern region to as far south as

Zanzibar ; P. yularis, West Africa, from Senegal to the Gold Coast

;

P. (Hffusus, the whole of South Africa and the east coast north-

ward to Lamo.
Although P. swainsoni and P. diffusus meet in East Africa, they

preserve their identity, and therefore cannot, in my opinion, be re-

garded as mere rsices of one species.

128. Passer diffustjs. Smith.

Passer diffusus, Nicholson, P. Z. S. 1878, p. 358 ; Cab. J. f. O.

1878, p. 228 ; Fischer & Reichenow. J. f. O. 1880, p. 143.

Lamo ; Pangani; Dar-es-Salaam.

129. Crithagra chrysopyga.

Crilhagra butijracea, Finsch & Hartl. Vog. Ostafr. p. 455 (part)

;

Fischer, J. f. O. 1877, pp. 181, 206 : id. J. f. O. 1879, pp.280, 300,

303.
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Crithagra chrysopyga (Swaius.), Sharpe, P. Z. S. 1873, p. 715;

Fischer & Reichenow, J. f. O. 1878, p. 266.

Lamo ; Usambara hills.

This species ranges throughout South Africa and West Africa to

as far north as Senegal. On the east coast it extends certainly as

far north as Lamo, and probably considerably further in this di-

rection ; but as yet I am unable to determine how much of Von
Heuglin's C. butyracea may belong to this species.

130. CoLius LETJCOTis, Riipp.

Coliiis leucotis, Finsch & Hartl. Vog. Ostafr. p. 472 ; Sharpe,

P. Z. S. 1873, p. 714 ; Nicholson, P. Z. S. 1878, p. 358 ; Cab. J. f.

O. 1878, p. 237; Fischer & Reichenow, tom. cit. p. 252 ; Fischer,

torn. cit. pp. 269, 289, 290; id. J. f. O. 1879, pp. 282, 300, 303 ;

Gurney, Ibis, 1881, p. 128.

Pangani; Usambara mountains ; Dar-es-Salaam.

This species is confined to East Africa, where it ranges from about

10° N. lat. to Dar-es-Salaam.

131. Gallirex chlorochlamys.

Corythaix porphyreolophus, Finsch & Hartl. Vog. Ostafr. p. 473.

Gallirex clilorochlamys, Shelley, Ibis, 1881, p. 118.

Ugogo ; Dar-es-Salaam.

Three specimens from the above localities I have made the types

of this new species. It is the East-African representative of G.por-

phyreolophus (Vig.), from which latter bird it may be most readily

distinguished by the absence of any red shade to the green of the

lower neck, chest, and upper back ; while the lower back, median

and lesser wing-coverts, and the secondaries are of a more ashy-blue

shade.

132. TURACUS FISCHERI.

Corythaix fiseheri, Fischer & Reichenow, J. f. 0. 1878, p. 250,

pi. 4. fig. 1 ; Fischer, tom. cit. pp. 290, 354 ; id. J. f. O. 1879,

pp. 288, 291, 303 ;
Fischer & Reichenow, tom. cit. p. 340 ;

Fischer, J. f. F. 1880, p. 189.

Lamo ; Melinda ; Usambara mountains ; Rabbai near Mombas
(Wahefield).

This species is confined to the Zanzibar province.

We now know of three species of Turacus with red on the crest

;

and these may be readily distinguished in the following manner :

—

a. Greater portion of the crest and nape red. Some of the

crest-feathers tipped with white.

a'. No black loral band. Sides of the head white, or nearly

so eri/tkrolophus.

b'. With a black loral band. Sides of the head grass-green . fiseheri.

h. Red on the crest confuied to the tips of a few of the longer

fertthers. No white on the crest meriani.
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133. SCHIZORHIS LEOPOLDI.

Schisorhis leopoldi, Shelley, Ibis, 1881, p. 117, pi. 2.

Ugogo.
Allied to S. personatus, Riipp., from which it may be most readily

distinguished by its having the bare skin of the face jet-black, no
shade of green on the crest or under surface of the tail, and a much
smaller patch of green on the lower portion of the throat.

134. BucoRVUs ABYSsiNicus (Bodd).

Tmetoceros abyssinkus, Finsch & Hartl. Vog. Ostafr. p. 480.
Buceros abyssinicus, Fischer, J. f. O. 1879, p. 303.
Bucorvus abyssinkus, EUiot, Monogr. Bucerotidse, part ii. (1877)-

Usambara hills.

135. Bycanistes cristatus.

Buceros cristatus, Riipp., Finsch & Hartl. Vog. Ostafr. p. 482 ;

Fischer & Reichenow, J. f. O. 1880, p. 141.

Bycanistes cristatus, Elliot, Monogr. Bucerotidse, part iii. (1877).

Usambara hills.

This species is confined to East Africa, ranging from Uganda
(where it was collected by Captain Speke) to the Zambesi.

136. Bycanistes buccinator.

Buceros biiccinator, Temm., Finsch & Hartl. Vog. Ostafr.

p. 484 ; Fischer & Reichenow, J. f. O. 1878, p. 254 ; Fischer, torn,

cit. pp. 273, 289 ; id. J. f. O. 1879, p. 291 ; Fischer & Reichenow,
J. f. O. 1880, p. 141.

Bycanistes buccinator, Elliot, Monogr. Bucerotidae, part viii.

(1880).

Melinda ; Usambara mountains.

Dr. Fischer procured it at Wito, its most northern known limit,

whence it ranges southward to Natal and the Cape colony.

137. TOCCUS MELANOLEUCUS.

Buceros melanoleucus, Licht., Finsch & Hartl. Vog. Ostafr.

p. 485 ; Fischer & Reichenow, J. f. O. 1878, p. 254 ; Fischer, torn,

cit. p. 289 ; id. J. f. O. 1879, p. 291 ; Fischer & Reichenow, torn,

cit. p. 343 ; id. J. f. O. 1880, p. 141.

Tockus melanoleucus, Nicholson, P. Z. S. 1 878, p. 358 ; Elliot,

Monogr. Bucerotidse, part vii. (1880).

Lophoceros melanoleucus. Cab. J. f. O. 1878, p. 236.

Pangani ; Usambar.a mountains ; Dar-es-Salaam.

It ranges throughout South Africa, and on the east coast north-

ward nearly to the equator, and on the west coast to Angola. It

has also been recorded from Senegal on the authority of Mr. War-
wick.

138. PfEOCEPHALrS FUSCICAPILLXJS.

Pionias fuscicapillus (Verr. & Des Murs), Finsch & Hartl, Vog.
Ostafr. p. 499, pi. 7; Cab. J. f. O. 1878, p. 241 ; Fischer ^
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Reichenow, torn. clt. p. 251 ; Fischer, torn. cit. pp. 269, 286, 292 ;

id. J. f. O. 1879, p. 303.

Poeocepha/us fuscicapillus, Sharpe, P. Z. S. 1873, p. 71 1 ; Nichol-

son, P. Z. S. 1878, p. 358 ; Fischer, J. f. O. 1880, p. 188 ; Gurney,

Ibis, 1881, p. 128.

Usambara mountains ; Ugogo ; Dar-es-Salaam,

This species ranges from Mombas to as far south as Swazi Land,

in which latter locality it has been collected by Mr. T. E. Buckley.

139. POGONORHYNCHUS IRRORATUS.

Pogonorhyncus torquatus, Fiiisch & Hartl. Vog. Ostafr. p. 503
;

Heugl. Orn. N.O.-Afr. p. 756; Sclat. P. Z. S. 1864, p. 112;
Sharpe, P. Z. S. 1873, p. 711 ; Fischer, J. f. O. 1879, pp. 283,

291.

Pogonorhynchus irroratus, Cab, J. f. O. 1878, pp. 205, 239
;

Fischer & Beichenow, torn. cit. p. 253; Fischer, torn. cit. p. 292;
Gurney, Ibis, 1881, p. 128.

Lamo ; Meliuda ; Usambara mountains ; Ugogo ; Dar-es-Salaam.

This species ranges from Lamo to Dar-es-Salaam. It is repre-

sented in South Aix'icd. by the closely allied P. torquatus (Dumont).

140. Pogonorhynchus melanopterus.

Pogonorhynchus melanopterus (Peters), Finsch & Hartl. Vog.
Ostafr. p. 504 ; Marshall, Monogr. Cap. p. 13, pi. 7; Nicholson,

P. Z. S. 1878, p. 359; Cab. J. f. O. 1878, p. 239 ; Fischer &
Reichenow, torn. cit. p. 253 ; Fischer, tom. cit. p. 292 ; id. J. f. O.
1879, p. 291 ; Fischer & Reichenow, tom. cit. p. 342.

Lamo ; Pangaui ; Usambara hills ; Usambara mountains ; Ugogo.
It ranges from Lamo to the Mosambique, and has been recorded

from West Africa ; but I think there may be doubts as to the correct-

ness of this latter locality. One specimen from the Usambara hills,

apparently an immature bird, has rather less red on the head, the

back and the front of the chest are rather darker, the bill is a little

shorter, and there is no tooth on the upper mandible.

141. Pogonorhynchus albicauda.

Pogonorhynchus albicauda, Shelley, Ibis, 1881, p. 117.

Pogonorhynchus leucocephalus, Cab. J. f. O. 1878, p. 239.

Ugogo.

A single specimen is all we possess of this species, It is allied to

P. leucocephalus (Defil.) ; but may be readily distinguished by its

white tail.

142. Trachyphonus cafer.

Trachyphonus cafer (VieilL), Marshall, Monogr. Cap. p. 139,

pi. 56.

Ugogo.
The present species was hitherto only known as a native of South

Africa, where it appears as rather a scarce bird, excepting in the
Matabili country and the northern poition of the Transvaal.
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143. BaRBATULA OLIVACEA.

Barhatula olivacea, Shelley, Ibis, 1880, p. 334, pi. 7.

Rabbai, near Mombas {Wakefield).

I procured a single specimen, the type, out of a small coUectioa

made by the Rev. T. Wakefield. This species may be easily recog-

nized by its general olive colour only shading into black on the front

of the head.

144. PiCUS NUBICUS.

Piciis nubicus, Gm., Finsch & Hartl. Vog. Ostafr. p. 509

;

Fischer & Reichenow, J. f. O. 1878, p. 253 ; Fischer, tom. cit. p. 292 ;

id. J. f. 0.1879, p. 289.

Ipagrus nubicus, Cab. J. f. O. 1878, p. 239.

Lamo.
This species is confined to East Africa, where it ranges from

20° N. lat. in Nubia to Mombas.

145. Dendrobates schoensis.

Picus schoensis, Riipp., Fischer & Reichenow, J. f. O. 1879,

p. 343.

Ugogo.
Dr. Fischer collected this species at Muniuni. It ranges in East

Africa from Ugogo to about 10° N. lat. In South Africa it is repre-

sented by the closely allied D. namaqueus.

146. Picus FuiiViscAPUS.

Picus hartlaubi, Finsch & Hartl. Vog. Ostafr. p. 512; Sharpe,

P. Z. S. 1873, p. 71 1 ; Fischer, J. f. O. 1877, p. 207 ; Fischer &
Reichenow, J. f. O. 1878, p. 254 ; Fischer, tom. cit. p. 292,

Ipoctonus hartlaubi. Cab. J. f. O. 1878, p. 238.

Dendropicus fulvsicapus, 111., Gurney, Ibis, 1879, p. 298.

Pangani ; Usambara hills ; Usambara mountains ; Ugogo ; Dar-
es-Salaam.

This species ranges throughout Africa south of 40° S. lat.

147. Indicator variegatus. Less.

Indicator variegatus, Sharpe, new ed. Layard'sB. S. Afr. p. 167;
Fischer & Reichenow, J. f. O. 1879, p. 342.

Usambara hills.

Dr. Fischer collected this species atUalimi; and Mr. Sharpe (I.e.)

records it from Mombas. It ranges through East and South Africa,

from Mombas to the Kuysna in Cape Colony.

148. CucuLTJS poliocephalus. Lath.

a. Lamo (Kirk) ; b. Durban {Gordge).

The two specimens from Africa are unfortunately both immature •

but their small size prevents me from referring them to any hitherto
described member of this group from Africa. They agree, however
exactly with aa immature specimen of C. poliocephalus in Mr. See-
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bohm's collection ; and I think that the following measurements

prove their specific identity :

—

Total length. Culmen. Wing. Tail,

in. in. in. in.

a.
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cit. p. 291 ; id. J.f. 0, 1879, pp. 287, 303; Fischer & Reichenow,
torn. cit. p. 342 ; Fischer, J. f. O. 1880, p. 190.

Lamo ; Pangani; Usambara hills ; Usambara mountains.

A common bird throughout the Zanzibar province. I also possess

specimens collected by the Rev. T. Wakefield at Rabbai near Mom-
bas, and by the late Mr. E. C. Buxton at Dar-es-Salaam.

It inhabits the whole of Africa south of about 16° N. lat.

153. Ceuthmocharis australis, Sharpe.

Zanclostomus cereus, Finsch & Hartl. Vog. Ostafr. p. 525 (part) ;

Fischer, J. f. O. 1880, p. 192.

Ceuthmocharis australis, Cab. J. f. O. 1878, p. 238.
Zanclostomus australis, Fischer, J. f. O, 1879, pp. 283, 289,

393 ; Fischer & Reichenow, tom. cit. p. 342.

Lama.
This species ranges throughout South and East Africa to as far

north as Lamo. In West Africa it is replaced by the nearly allied

C. ceneiis.

154. Centropus sxjperciliosus.

Centropus senegalensis, Finsch & Hartl. Vog. Ostafr. p. 527>
part.

Centropus superciliosus, Hempr. & Ehr., Fischer, J, f. O. 1877,

pp. 172, 175 ; Nicholson, P. Z. S. 1878, p. 359 ; Cab. J. f. O. 1878,

p. 238 ; Fischer & Reichenow, tom. cit. p. 252 ; Fischer, tom. cit.

p. 290 ; id. J. f. O. 18/9, p. 282; Fischer & Reichenow, tom. cit.

p. 341 ; Fischer, tom. cit. p. 192.

Pangani.

This species ranges in East Africa from about 19° N. lat. to Dar-
es-Salaam, and on the west coast has been collected in Angola.

155. TrERON DELALANDII.

Treron delalandii (Bp.), Finsch & Hartl. Vog. Ostafr. p. 535 ;

Nicholson, P.Z. S. 1878, p. 359; Fischer & Reichenow, J.f. O.
1878, p. 250; Fischer, tom. cit. p. 293.

Ugogo.
The most northern limit as yet known for this species is Mombas,

whence it has been recorded by Drs. Fischer and Reichenow, /. c.

It ranges southward to Natal and Kaffraria.

156. Treron wakefieldi.

Treron wakefieldi, Sharpe, P. Z. S, 1873, p. 715, pi. 58. fig. 2 ;

Fischer, J. f. O. 1879, p. 291 ; Fischer & Reichenow, tom. cit.

p. 339; Gurney, Ibis, 1881, p. 128.

Lamo ; Usambara mountains.

This species is as yet only known from the restricted region of
the northern portion of the Zanzibar province between Lamo and the
Pangani river. The characters given for this species by Mr. Sharpe
/. c. are well marked in the five specimens before me.
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157. TURTUR SEMITOnaUATUS.

Turtur semitorquatus, Riipp., Finsch & Hartl. Vog. Ostafr. p. 541 ;

Sharpe, P. Z. S. 1873, p. 715 ; Fischer, J. f. O. 1877, p. 208 ; Fischer

& Reichenow, J. f. 0. 1878, p. 250 ; Fischer, J. f. O. 1879, pp. 300,

303.

Dar-es-Salaam.

This species ranges throughout Africa south of about 14° N. lat.

158. Turtur capicola (Suud.).

Turtur capicola, Finsch & Hartl. Vog. Ostafr. p. 548 ; Fischer,

J. f. O. 1877. p. 208 ; Fischer & Reichenow, J. f. O. 1878, p. 250;

Fischer, torn. cit. p. 292, 1879, p. 300.

2'urtur albiventris, Sharpe, P. Z. S. 1873, p. 715.

Turtur daniare?isis, Cab. J. f. O. 1878, p, 242.

Pangani ; Usambara mountains ; Ugogo ; Dai'-es-Salaam.

I cannot venture to define the full range of this species until I

have had more time to study the African members of the genus

Turtur ; but the present bird undoubtedly inhabits the whole of

South Africa, and ranges northward along the east coast to Mombas,

and is plentiful on the Comoro Islands.

159. Turtur lugens.

Turtur lugens (Riipp.), Heugl. Orn. N.O.-Afr. p. 838.

Pangani.

The present species is here recorded from the East-African region

for the first time. It ranges from Abyssinia to the Pangani valley.

The specimen before me agrees perfectly with one collected by Sir

W. C. Harris at Ankober in Abyssinia, now in the British Museum.

160. ChALCOPELIA AFRA.

Chalcopelia afra (Linn.), Finsch & Hartl. Vog. Ostafr. p. 554

(part) ; Sharpe, P. Z. S. 1873, p. 716 ; Fischer, J. f. O. 1877, pp. 173,

175, 176, 207, 208 ; Fischer & Reichenow, J. f. O. 18/8, p. 250;

Fischer, tom. cit. p. 292 ; id. J. f. O. 1879, pp. 300, 303 ; Fischer

& Reichenow, tom. cit. p. 339 : Fischer, J. f. O. 1880, p 192.

Pangani ; Usambara mountains.

Drs. Finsch and Hartlaub unite as one species the specimens with

metallic green and with metallic blue spots on the wings ; but in the

present list it is undoubtedly best to treat them as distinct species,

although I am unable to define their separate geographical distri-

bution. Collectively they range throughout Africa south of about

17° N. lat.

161. Chalcopelia chalcospilos.

Chalcopelia afra, Fiusch & Hartl. Vog. Ostafr. p. 554, part.

Chalcopelia chalcospilos (Wagl.), Cab. J. f. O. 1878, p. 243.

Lamo ; Usambara hills ; Usambara mountains ; Dar-es-Salaam,
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162. (Ena capensis.

(Ena capensis (I.inn.), Finsch & Hartl. V6g.0sta.fr. p. 557 : Sharue
P. Z.S. 1873, p. 716; Cab. J. f.O. 1878, p. 243.
Lamo ; Pangani.
It ranges throughout Africa south of about 15° N. lat., occasionally

extending, probably as a straggler, somewhat further north ; for Mr.
Dresser has kindly presented me with a specimen collected by Mr
Zohrab at Jeddah, about lat. 22° N. lat., on the Asiatic side of the
Red Sea.

163. Peristera tympanistria.

Peristera tympanistria (Temm.), Finsch & Hart). Vdg Ostafr
p. 558; Fischer, J. f. O. 1877, pp. 1/3, 176 ; Cab. J. f. O. 1878*
p. 243 ; Fischer & Reichenow, torn. cit. p. 250 ; Fischer, torn, cit
pp. 292, 293.

Chalcopelia tympanistria, Fischer, J. f. O. 1879, p. 300.
Pangani.

It ranges throughout South Africa, and extends northward in East
Africa to Mombas, and in West Africa to the Gold Coast.

164. NUMIDA PUCHERANI.

Nnmida imcherani, Hartl., Finsch & Hart). Vog. Ostafr. p 574 •

Elhot, Moiiogr. Phasianidse, ii. pi. Ad Fischer & lleichenow, j. f. o'
18/8, p. 250; Fischer, torn. cit. pp. 293, 294; id. J. f. O. 1879
pp.284, 300; Fischer & Reichenow, J. f.O. 1880, p. 140; Scl.P.Z.s'.

Numida eUioti, Bartlett, P. Z. S. 1877, p. 052, pi. 65.
Guttura pucherayii, Cab. J. f. O. 1878, p. 244.'

Melinda : Pangani.
This species is confined to East Africa, and is apparently the

commonest Guiueafowl on the Zanzibar coast, while, according to
Ur. Kirk, it is plentiful along the Zambesi.

165. Francolinus nudicollis.

Francolinus nudicollis (Gm.), Fischer, J. f. O. 1879 n 284-
Fischer & Reichenow, tom. cit. p. 339.

'

Dar-es-Salaam.

This species was first collected in East Africa by Dr Fischer at
Kipini.

166. Francolinus granti.

Francolinus yrantii, Haiti., Finsch & Hartl. Vdg. Ostafr n iflQ.
Nicholson, P.Z.S. 1878, p. 359 ; Fischer. J. f O. 1879, pp 284
300, 303 ; Fischer & Reichenow, tom. cit. p. 339.

'

Scleroptera granti, Cab. J. f. O. 1878, p. 243.
Melinda ; Dar-cs-Salaam.
The present species is r.ppareutly confined to East Africa where

it ranges from Moinbas to Tete on the Zambesi. Accordino^ to Dr
Hildebrandt it is abundant about Mombas in the Uteita country •



598 CAPT. G. E. SHELLEY ON [May 3,

and as I have received it both from Dr. Kirk and the late Mr. E. C.

Buxton from Dar-es-Salaam, it is probably fairly evenly distributed

throughout the Zanzibar province.

167. TURNIX LEPURANA.

Turnix lepurana (Smith), Finsch & Hartl. Vog. Ostafr. p. 593 ;

Fischer & Reichenow, J. f. O. 1878, p. 249 ; Fischer, torn. cit.

p. 293^ id. J. f. 0.1879, p. 284 ; Fischer & Reichenow, torn. cit.

p. 339; Fischer, J. f. O. 1880, p. 188.

Ortygis lepurana, Cab. J. f. O. 1878, p. 243.

Lamo.
From Kordofan it ranges southward throughout East and South

Africa. On the veest coast I am unable accurately to determine

its limits ; but it is certainly a common bird in Fantee, and is pro-

bably distributed throughout this region from Senegal to Angola.

Dr. Fischer found it breeding on Zanzibar Island and at Formosa
Bay, and he gives a description of the eggs.

168. CEdICNEMXJS VERMICULATUS.

CEdicnemus vermiculatus, Cab., Finsch «& Hartl. Vog. Ostafr.

p. 622 ; Cab. J. f. O, 1878, p. 245 ; Fischer, J. f. 0. 1879, p. 303;
Fischer & Reicheuov?, tom. cit. p. 338.

Usambara mountains.

This species ranges from Mombas southward throughout East and
South Africa.

169. CURSORITJS SENEGALENSTS (Licht.)*

Melinda.

This species ranges throughout Africa south of about 16° N. lat.

It is here recorded for the first time from East Africa.

170. GrLAREOLA PRATINCOLA.

Glareola pratincola (Linn.), Finsch & Hartl. Vog. Ostafr. p. 630.

Melinda.

The Common Pratincole ranges throughout Africa.

171* ChETTUSIA INORNATA.

Chettusia inornata (Swains.), Fischer & Reichenow, J. f. 0. 1880,

p. 139.

Melinda.

I cannot attempt to define the range of this species, as there

appears to me to be much confusion in the nomenclature. The
present species is closely allied to C. tnelanoptera (Riipp.), from
which it may be readily distinguished by its smaller size, longer

tarsus, black legs, and in the bar on the tall not extending onto the

two outer feathers on each side, which are entirely white.

Dr. Fischer first collected this bird in East Africa, on the island

of Zanzibar.
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172. Dromas ardeola.

Dramas ardeola, Paykull, Finsch & Haiti. Vog. Ostafr. p. 627.

Dar-es-Salaam.

It ranges throughout the whole of the East-African coast from
Natal to Massuah on the Red Sea, and also inhabits Madagascar
and the Seychelles Islands.

173. Ardea melanocephala.

Ardea melanocephala, Vig., Finsch & Hartl. Vog. Ostafr. p. 680;
Fischer, J. f. O. 1879, pp. 284,29.5, 297; Gurney, Ibis, 1881,

p. 128.

Usambara hills.

It inhabits the entire Ethiopian region south of 14° N. lat.

1/4. Herodias intermedia (Wagl.).

Ardea intermedia, Finsch & Hartl. Vog. Ostafr. p. 686.

? Ardea alba, Fischer, J. f. O. 1879, pp. 295, 295.

Usambara hills.

It inhabits Africa south of 15° N. lat. To the north, at least

along the shores of the Mediterranean, it is, I believe, entirely re-

placed by the larger form H. alba (Linn.).

175, Herodias garzetta.

Ardea garzetta (Linn.), Finsch & Hartl. Vog. Ostafr. p. 687 ;

Fischer, J. f. O. 1879, pp. 295, 297.

Usambara hills.

This species ranges throughout the entire Ethiopian region.

176. BuBULCus IBIS (Linn.).

Ardea bubulciis, Finsch & Hartl. Vcig. Ostafr. p. 694.
Bubulcus ibis, Cab. J. f. O. 1878, p. 245.

Usambara hills.

It inhabits the entire Ethiopian region.

1 77. Ardetta sturmi.

Ardea sturmi, Wagl., Finsch & Hartl. Vog. Ostafr. p. 704.

Paugani.

It inhabits the entire Ethiopian Region south of about 15° N. lat.,

but is here recorded for the first time from the Zanzibar province.

178. Ardetta MiNUTA (Linn.).

Ardea minuta, Finsch & Hartl. Vcig. Ostafr. p. 705.
Ardea podiceps, Finsch & Hartl. tom. cit. p. 708.
Ardetta pusilla. Cab. J. f. O. 1878, p. 245.

Botaurus minutus, Fischer & Reichenow, tom. cit. p. 249.
Botaurus pusillus, Fischer & Reichenow, loc. cit.

Pangani.

I have given above references to both Ardetta minuta (Linn.)
and A. pusilla (Vieill.), as they are so closely allied that I consider
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their specific separation unnecessary. Tiie two specimens sent to

me by Dr. Kirk from Pangani I shonld refer to the true A. minuta.

Both for.ms, according to Dr. Fischer, occur on the island of Zan-

zibar. Collectively they range throughout the Ethiopian Region.

179. Scopus umbretta.

Scopus umbretta, Gm., Finsch & Hartl. Vcig. Ostafr. p. 727

Cab. J. f. O. 1878, p. 245 ; Fischer & Reichenow, torn. cit. p. 249

Fischer, torn. cit. p. 295 ; id. J. f. O. 1879, pp. 284, 296, 297, 301

Fischer & Reichenow, torn. cit. p. 339.

Usambara hills.

This species ranges throughout the Ethiopian region south of

about 15° N. lat.

180. Ibis .ethiopica.

Ibis cethiopica (Lath.), Finsch & Hartl. Vog. Ostafr. p. 733 ;

Fischer & Reichenow, J. f. O. 1878, p. 248 ; Fischer, torn. cit.

p. 295 ; id. J. f. O. 1879, pp. 295, 296.

Usambara hills.

I may here mention that I have recently received from M. FiHp-

poni an Egyptian specimen shot on Lake Mensala, in the Delta ; so

that this species is now known to range in Africa from the mouth
of the Nile to the Cape of Good Hope, and on the west coast as

far north as the Senegal river.

181. Geronticus hagedash.

Ibis hagedash (Lath.), Finsch & Hartl. Vog. Ostafr. p. 735 ;

Fischer, J. f. O. 1879, pp. 295, 296.

Ibis caffrensis, Fischer & Reichenow, J. f. O. 1878, p. 248.

Usambara hills.

It ranges throughout Africa south of the line, and northward in

Western Africa to the river Gambia.

182. TOTANUS CANESCENS.

Totanus canescens (Gm.), Finsch & Hartl. Vog. Ostafr. p. 745.

Usambara mountains.

It ranges throughout the whole of Africa.

183. Calidris arenaria.

Calidvis arenaria (Linn.), Finsch & Hartl. Vog. Ostafr. p. 767.

Lamo.
It inhabits the entire Ethiopian Region.

184. RhynchjEA capensis.

Rhynchcea capensis (Linn.), Finsch & Hartl. Vog. Ostafr. p. 774.

Lamo.
Although here recorded for the first time from the Zanzibar re-

gion, it ranges throughout the whole of Africa and Madagascar.
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185. LiMNOCORAX NIGER.

Ortygometra nigra (Gm.), Finsch & Hartl. Vog. Ostafr. p. 779;
Fischer & Reichenow, J. f. O. 1878, p. 248; Fischer, torn. cit.

p. 295 ; id. J. f. O. 1879, pp. 297, 303 ; Fischer, J, f. O. 1880,

p. 188.

Limnocorax mosamhicus, Cab. J. f. O. 1878, p. 246.

Paugani ; Dar-es-Salaam.

This species inhabits the whole of Africa south of about 13° N.
lat., and on the west coast extends a few degrees further north, to

the river Senegal.

186. Metopidius africanus.

Parra africana (Gm.), Finsch & Hartl. Vog. Ostafr. p. 781 ;

Fischer & Reichenow, J. f. O. 1878, p. 248; Fischer, torn. cit.

p. 295 ; Fischer, J. f. O. 1879, pp. 297, 303 ; Fischer & Reichenow,
torn. cit. p. 338 ; Fischer, J. f, O. 1880, p. 188.

Pangani.

It inhabits the whole of Africa south of about 15° N. lat.

187. Gallintjla angulata.

Gallinula pumila, Sclat. Ibis, 1859, p. 249, pi. 7.

Dar-es-Salaam.

New to East Africa. This species ranges throughout South
Africa, and extends northward on the west coast to Senegal and on
the east coast to Dar-es-Salaara.

188. Sarcidiornis africanus.

Sarcidiornis melaiiotus (Penn.), Finsch & Hartl. Vog. Ostafr.

p. 799 ; Fischer, J. f. O. 1879, p. 296.

Melinda.

This species ranges throughout the Ethiopian Region south of

about 15° N. lat.

189. Nettapus auratus.

Nettapus auratus (Bodd.), Finsch & Hartl. Vcig. Ostafr. p. 804

;

Fischer & Reichenow, J. f. 0. 1878, p. 248 ; Fischer, tom. cit.

p. 296 ; id. J. f. O. 1879, p. 285.

Lamo.
It ranges throughout the whole of the southern Ethiopian Region,

and extends northward on the east coast to Lamo, and in West
Africa to Senegal.

190. Dendrocygna viduata.

Dendrocygna viduata (Linn.), Finsch & Hartl. Vog. Ostafr.

p. 806 ; Fischer & Reichenow, J. f. O. 1878, p. 248; Fischer, tom.
cit. p. 295 ; id. J. f. 0. 1879, pp. 295, 296.

Ugogo.
This species ranges throughout the Ethiopian Region south of

about 16° N. lat.

Proc. Zool. Soc— 1881, No. XXXIX. 39
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191. PODICEPS MINOR.

Podiceps minor {Lma.'), Fiiiscli & Hartl. Vog. Ostafr. p. 811;

Fischer, J. f. O. 1880, p. 188.

Colymbus minor, Fischer & Reichenow, J. f. O. 1878, p. 247;

Fischer, J.f.O. 1879, p. 297.

Pangani.

This species is to be found throughout the whole of the Ethiopian

Region.

192. Thalacrocorax africanus.

Graculus africanus (Gm.), Finsch & Hartl. Vog. Ostafr. p. 847;

Fischer & Reichenow, J. f. 0. 1878, p. 247; Fischer, toni. cit.

p. 295.

Usamhara hills.

The range of this species is probably the entire Ethiopian Region

south of 30° N. lat. ; for it is not uncommon on Lake Fayoom near

Cairo ; but its northern limits on the west coast are not yet so well

defined.

7. Ou a Collection of Lepidoptera from Western India^ Be-

loochistan, and Afghanistan. By Arthur G. ButleRj

F.L.S., F.Z.S., &c. _ Assistant Keeper, Zoological De-

partment, British Museum.

[Received March 28, 1881.]

The collection, of which the following is an account, was received

last year, in two consignments, from Major Charles Swinhoe. The
first of these was accompanied by a letter dated from Kurrachee

1st May, 1880, in which Major Swinhoe says :
—"I send you by this

mail another small collection of Lepidoptera in three small boxes. .

I am afraid there is not much in it you will care for. I

have several boxes full of Butterflies and Moths in paper envelopes,

but cannot find time to sort them. Mr. Murray, the Curator of

the Kurrachee Museum, has gone to Kandahar at his and my ex-

pense ; and when happier times come I will send you his Afghan
collections. One small box I have looked into is very much like n

collection from England would be, or rather, I should say, from

Europe ; it contained Pieris rupee, P. mesentina, Colias chryso-

thenie \ Pieris daplidice, Lycana cyllarus, one pair of Nymphalidfe

I don't know, Deiopeia pulchella, and Grammodes stolida : I hope
the others will show a greater variety. Mr. Murray's tour will

extend over three months ; and therefore his notes and his collection

should be valuable ; but I am afraid that he will not be able to get

beyond Khelat i Gilgai.

" I send you a few notes made during the past year of what my
' By this is intended C. crate ; some of the others, as L. cyllarus, are doubt-

less identified from memory.
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collector has brought in from captures at this place (Kurrachee)

;

it is of course only a very slight sketch. The life of a Chief Com-
missariat Officer at the base of war operations has not much leisure

in it. I have had to keep the army of Southern Afghanistan supplied

with pretty well every thing .... It has therefore only been at odd
hours, when every one else was sleeping, that I have been able to

take occasional notes."

The second consignment consisted of a single small box forwarded

on the 12th August, and followed by a letter dated from Quetta

3rd September, 1880, in which Major Swinhoe says:—"I rode

up the Bolan 100 odd miles in five days. The heat at Sibi and at

the first two stages was intense ; but we began to ascend rapidly

before reaching Mach, when we got out of the heat, and at Dusht,

6000 feet above sea-level, it was dreadfully cold at night, to me
especially, just coming out of the intense heat of the Sind post.

You descend again a thousand feet on reaching Quetta.
" I have, as usual, been collecting everywhere. I have my collector

with me, who hunts every day ; and after my day's work is done I

sort the good out of the rubbish, and put them carefully away with

the dates attached to the examples ; and my friends returning sick

or on duty to Kurrachee take them to my wife there, who knows
how to take care of them until my return. I hope I shall have a

nice report to make to the. British Museum when I return, and

send you a fine collection of examples ; but indeed both in Birds

and Butterflies there is not much new ; most are European species " '.

The following is a list of the species !

—

Rhopalocera.

Nymphalid^.

EuPLCEIN.^.

1. EuplceA vermiculata (No. 1).

Euplcea vermiculata, Butler, P. Z. S. 1866, p. 2/6.

Mussoorie (one specimen).

Major Swinhoe says that the allied E. core is " taken at Hydra-
bad, Sind ; said to be occasionally taken at Kurrachee—not found
here by me : " he also applies the same observation to Danais
limniace ' and Melanitis ismene.

2. Parantica nilgiriensis (No. 2).

Danais nilgii-iensis, Moore, Ann. & Mag. Nat. Hist. ser. 4, vol. xx*

p. 44(1877).

One female specimen. Neilgherries.

3. Parantica aglea (No. 3).

Papilio aglea, Cramer, Pap. Exot. iv. pi. 377. f. E (1782).

One male from Belgaum.

* My report on Captain Eoberts's collection Las shown that the Lepidoptera
are rather Persian than European species, although allied to European forms.

2 Tirumala limniace, Moore.

39*
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Nymphalin^.

4. Hypolimnas misippus.

Papilio misippus, Linneeus, Mus. Lud. Ulr. p. 291 (1764).

6 Kurracbee (October, 18/9); $ Kurrachee (July, 1880); ?
Magar Pir, Sind. The females are both referable to the variety

H. dorippus of Klug. Major Swinhoe remarks of this species :

—

" Common in September ; many of the females show great variety

in markings, some having the apical area very slightly marked with

the usual black markings ; common also in Hydrabad."
H. bolina, L., is stated to be in the Kurrachee Museum, as taken

there.

Of the Vanesscd (which are not represented in the collection)

Major Swinhoe forwards the following notes :
—

" Pyrameis cardiii, L., January, February, July, August, and
December.

'' Ju7ionia lemonias, L., in Kurrachee Museum as taken here;

J. anone, L., January to May, November and December, common ;

J. orithyia, L., April and May, not common ; /. asteria, L.,

Hydrabad, Sind, one specimen taken at Kurrachee in N.W.

;

J. almana, L., January and November, not common."

5. MODUZA PROCRIS (No. 1).

Limenitis 2'>rocris, Cramer, Pap. Exot. ii. pi. 106. f. E, F (1779).

One example, but only labelled " N. India."

6. Rahinda hordonia (No. 6).

Papilio hordonia, StoU, Suppl. Cramer, pi. 33. f. 4, 4e?(I790).

One example, Neilgherries.

7. PaRTHENOS VIRENS (No. 1)'.

Parthenos virens, Moore, Ann. & Mag. Nat. Hist. ser. 4, vol. xx.

p. 47 (1877).

Two specimens, Neilgherries.

8. CiRROCHROA SWINHOEI, Sp. U. (No. 3).

5 . Allied to G. thais of Ceylon, but of a clear bright fulvous colour

above, almost as bright as in C. aoris and 0. mithila, the primaries

more falcate than in G. thais, the inner or discal zigzag line less

strongly defined and more completely separated into <-shaped
markings, the very irregular series just beyond the cell considerably

more slender, secondaries with all the markings less pronounced :

body considerably paler, the thorax pale greenish. Under surface

stone-colour, with greenish and flesh-coloured tints, the basal area

to the middle being flesh-coloured, the discal lines and outer borders

washed vvith pale olivaceous ; the band across the centre rather

paler than the ground-colour, but not white or silvery in the type

specimen ; a diifused double pearly white spot at apex of primaries
;

1 " Cpithia No. 1," on label.
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pectus whitish, legs flesh-coloiived. Expanse of wings 2 inches

7 lines.

One specimen. Neilgherries. Mr. Moore has examples, appa-

rently referable to this species, in his collection from the Neilgherries.

9. Messaras erymanthis (No. 2).

Papilio erymanthis, Drury, 111. Exot. Ent. 1. pi. 15. figs. 3, 4

(1773).

One specimen. Neilgherries.

10. Hypanis polinice (No. 5).

Papilio polinice, Cramer, Pap. Exot. iv. pi. 375. f. G, H (1782)

One specimen. Neilgherries.

11. MeLIT^EA ROBERTSII (No. 7).

Melitcea robertsii, Butler, P. Z. S. 1880, p. 406, pi. 39. fig. 2.

One specimen. Chaman, South Afghanistan, May 1880.

Morphine.

12. DiSCOPHORA TULLIA (No. 4).

Papilio tullia, Cramer, Pap. Exot. i. pi. 8 1 . f. A, B (1 779).

One female specimen. " North India.'
»)

LyCjENID^.

13. Curetis PH^DRtrs (No. 2).

Papilio j)hceclrus, Fabricius, Sp. Ins. ii. p. 125 (1781).

One female. Neilgherries.

14. POLYOMMATUS BiETICUS.

Papilio bceiicus, Linnaeus, Syst. Nat. i. (2) p. 789 (1766).

Seven specimens. Kurrachee, May and June, 1879.

Major Swinhoe says that this species is very common in January,

April, May, and July.

15. Catochrysops cnejus.

Hesperia cnejus, Fabricius, Ent. Syst. Suppl. p. 430 (1/98).

Two males. Kurrachee, October 1879.

With this species were two smaller LyccencB which agree fairly

well with C. contractu, and must I think be slight variations of that

species ; but Major Swinhoe seems to regard them as a seasonal

variety of L. cnejus. He says :
—"The September brood taken here,

at the Hubb river, and in the Mulleer, all within a radius of 20

miles from Kurrachee, is more than double the size of those taken

in the spring and summer—the former having an expanse of I5

inch, while the others .nre barely 10 lines, the difference every way
in size being quite remarkable, whereas in every other respect the

examples are identical."

Of the four specimens now sent as 0, cnejus, two are typical apd
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belong to the large type taken in September ; the two others are

very like L. contracta, are altogether bluer above than L. cnejus,

and have the discal row of white-zoned black spots on the primaries

below interrupted.

16. Catochrysops contracta?

Lampides contracta, Butler, P, Z. S. 1880, p. 406, pi. 39. fig. 3.

Two specimens (as L. cnejus). Kurrachee, June 1879.

17. Catochrysops ella, sp. n. (No. 6).

Allied to C. cnejus, but with the coloration of the wings below

more like C. jjandava. "Wings above lilac, greenish at the base, the

male with a broad dark brown border twice as wide at apex as to-

wards the external angle ; the female with a blackish marginal line

and indistinct ocelloid submarginal spots : secondaries with a black

marginal line and a submarginal" series of six ocelloid spots, less

distinct in the male than in the female, the first indistinct in both

sexes, the three following brown with white borders, the fifth large,

black, with the border white externally and orange internally, anal

spot bifid, black with white border ; fringe white, tail black tipped

with white. "Wings below brownish grey, with the spots arranged as

in C. cnejus, but broader, less prominent ; the submarginal spots

relieved internally by a rather broad brown border, beyond which

is a diffused discal white streak or band ; the black ocelli towards

the anal angle vary in intensity, and sometimes are almost wholly

lost, as in the male before me. Expanse of wings, d 10 lines, $
1 inch.

A pair, rather worn. Kurrachee. cJs December 1879; $,
January 1880.

There are specimens of this species in Mr. Moore's collection.

Major Swinhoe says that it is not common.

18. Lampides jELiantjs (No. 7).

Hesperia alianus, Fabricius, Ent. Syst. iii. 1, p. 280 (1793).

One male. Neilgherries.

19. Tarucus plinius (No. 1).

Hesperia plinius, Fabricius, Ent. Syst. iii. 1, p. 284 (1793).

Two examples. Kurrachee, May and June, 1879. Also occurs

in July, and is common.

20. Tarucus nara.

Lyceena nara, Kollar, Hiigel's Kaschmir, iv. 2, p. 421 (1848).

Four specimens. Kurrachee, May and October, 1879.

T. nara is said to be common from April to August, and in

November.

21. LyC^NA FUGITIVA, n. sp.

Intermediate in character between L. persica and zephyrus, but

nearer to the latter. Wings of the male above bright lilacine blue.
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with a black marginal line, fringe with the basal half grey, the

external half white ; of the female smoky brown, more or less washed
with blue towards the base, a submarginal series of small lunate

orange spots, outer border broadly blackish, fringe as in the male.

Wings below whity-brown, greyer and paler in the male than in the

female ; the black spots arranged exactly as in L. sephyrus, but all

smaller and with less conspicuously white zones ; the double series

of submarginal spots on the primaries grey and without connecting

orange spots in the male, paler in the female ; submarginal spots on
the secondaries less distinctly black, the orange spots paler, not

relieved by a pure white border as in L. sephyrus; base of the

secondaries rather more broadly washed with bluish green. Expanse
of wings 1 inch 1| line.

Three pairs, the females much worn. Quetta, North Beloo-

chistan, March and April.

This is incorrectly labelled L. cyllarus ? ; the latter is a much
larger and very distinct species.

22. ZlZERA KARSANDRA (NoS. 4 «& 5).

Polyommatus karsandra, Moore, P. Z. S. 1865, p. 505. n. 106,

pi. 31. fig. 7.

Sixteen specimens, but mostly worn or broken. "April, May,
July ; very common. Kurrachee."

23. SCOLITANTIDES NYSEUS (No. 8).

Polyommatus nyseus, Guerin in Deless. Souv. Voy. Ind. p. 78,

pi. 22. fig. 1 (1843).

One fair specimen, Hydrabad, Sinde ; and one broken, Neil-

gherries.

24. Aphn^us acamas.

Lyccena acamas, King, Symb. Phys. pi. 40. figs. 7-9 (1834).

A pair in good condition. Kurrachee, February and August,

1880. Occurs at "Hydrabad, Sind, iu February, March, and
August, but is not common."

25. AphNjEus vulcanus, var. (No. 2).

Papilio vulcanus, Fabricius, Syst. Ent. p. 519 (1775).

One worn female. Neilgherries.

Papilionid^.

P1ERIN.E.

26. COLIAS NILGIRIENSIS.

Colias nilagiriensis, Felder, Wien. ent. Mon. iii. p. 395 (1859).

Two pairs. Neilgherries.

27. Colias erate.

Papilio erate, Esper, Eur. Schmett. i. (2) pi. 119. fig. 3 (1806).

One worn pair. Quetta, 26th March and 20th April, 1880.
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These specimens are rather smaller than European examples, and

may possibly represent a dwarfed race of the species.

28. Tbrias hecabeoides.

Terias liecaheoides, Menetries, Cat. Mus. Petrop. Lep. i. p. 85,

pi. 2. fig. 2 (1855).

Two females. Kurrachee, June and July 1879.

"Very common in April, June, July, and August."

29. Terias iEsioPE (No. 2).

Terias cesiope, Menetries, Cat. Mus, Petrop. Lep. i. p. 85, pi. 2.

fig. 3 (1855).

One male. Calcutta. "January, rare."

30. Terias l.eta (No. 1).

Terias leeta, Boisduval, Sp. Gen. Lep. i. p. 694 (1836).

One female. Belgaum.

Major Swinhoe says that T. venata occurs rarely at Kurrachee in

August.

31. TerACOLUS VESTALIS.

Teracolus vestalis, Butler, P. Z. S. 1876, p. 135. u. 32, pi. 7.

fig. 10.

Nine good specimens. Kurrachee, May 1879.

Major Swinhoe notes the following months in which this species

may be taken—January to May, August, September, November,
and December. This, however, is somewhat modified by subsequent

remarks respecting this species and T, puellaris.

32. Teracolus puellaris.

Teracolus puellaris, Butler, P. Z. S. 1876, p. 136, n. 33.

Ten specimens, mostly good. April and May, 1879.

Major Swinhoe says :
—" The great distinction between the two

above species, I take it, is the colouring of the underside, puellaris

being yellow, and vestalis having a pinkish orange tinge, especially

in the marginal border of the primaries and throughout the secon-

daries ; but there appear to be two kinds distinct from vestalis,

both of which I think are not puellaris, the black border on the

upperside of the secondaries being twice as broad in the one as in

the other ; and as there are both sexes of each kind, I think they

are distinct. I send you a series of 25 examples, 9 being the

ordinary vestalis, 10 vestalis of a smaller size which are marked
" Idmais No. 1" in my collection, and 6 marked "No. 2," which
are like puellaris, except for the very narrow border on the secon-

daries ; kindly tell me if these are puellaris or another species. I

don't send you any more typical ^Me//«?7'5 ; you have plenty in the

Museum collection, and they are rare here ; and I have but four

examples, one of these, by the way, being a monster, very darkly

and strongly marked throughout with black, with many large dark

spots on the underside of the secondaries."
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As there appears to be some little confusion respecting these

white species of Teracolus, I may briefly diagnose them as follows :

—

T. vestalis expands 20-24 lines; border of secondaries above

broad in both sexes; wings below sulphur-yellow, the apex of
primaries and entire surface of secondaries in thefemale occasionally

irrorated with grey and washed with mustard-yellow, the secondaries

also frequently with an oblique discal series of olive-brown spots.

May.
T. puellaris expands 17-21 lines; border of secondaries above

varying in width
'

; female often pale yellow above ; male below

usually of a brighter yellow than T. vestalis, and with narrower

black discal spots ; the apex of primaries and entire surface of
secondaries in the female beloio flesh-coloured ; the outer border of

secondaries darker, and limited by a complete angular discal series

of brownish spots. April and May.
T. ochreipennis expands 16 to 20|^ lines; border of secondaries

above rather broad in both sexes ; both male and female white

above in all specimens which I have seen ; the apex of primaries

and entire surface of secondaries in hoth sexes beloiu ochraceous, the

secondaries with rather darker border, limited internally by two or

three brownish spots, which sometimes, however, are obsolete.

November.

33. Teracolus ochreipennis (No. 2).

Teracolus ochreipennis, Butler, P. Z. S. p. 136. n. 34^(1876).

Six specimens, in tolerably good condition, Kurrachee, No-
vember 1879.

34. Teracolus dynamene.

Pontia dynamene, Klug, Symb. Phys. pi. vi. figs. 17, 18 (1829).

Four specimens. Kurrachee, May 1879.
" Very common. May, November, December."

—

C. S.

Of T. protractus Major Swinhoe says :—" January, March, Au-
gust, November, not common ; very common in Hydrabad and on
the Huhb river."

Of T. Solaris (of which we only possess one specimen, a male) he
says :

—" January, August, December, common."

35. Teracolus etrida (No. 1).

Anthocharis etrida, Boisduval, Sp. Gen. Lep. i. p. 576 (1836).

Three typical males and one typical female. Kurrachee, May
and June 1879.

Var. Orange apical patch wider in both sexes, its inner black-

brown boundary becoming obsolete towards the costal border in the

male.

Three males and two females. Kurrachee, May and June 1879.
This variety resembles T. purus in the pattern of the apex of

primaries.

' Always narrow in Kurrachee males.
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36. Teracolus purus (Nos. 3 & 4).

Teracolus purus, Butler, P. Z. S. 1876, p. 160. n. 113, pi. 7.

figs. 14, 15.

Four males and two females. Kurrachee, May and June 1879.

Four of the specimens, including the females, are labelled " 3 ;"

the other two, males, are labelled "4." The following species (if

indeed it be distinct, which I begin to doubt) is similarly mixed up,

one male and two females being labelled "3," and two males "4."

37. Teracolus bimbura (Nos. 3 & 4).

Teracolus bimbura, Butler, P. Z. S. 1876, p. 161. n. 117, pi. 7.

figs. 3, 4.

Three males and two females. Kurrachee, May 1879.

This form differs from T. purus in the narrower blackish borders

to the apical orange patch in both sexes, the smaller marginal spots

on the secondaries, the usually slightly inferior size ; the difference

of irroratiou on the under surface of the secondaries seems to be

confined to specimens taken in Cashmere ; but my figures of the

upper surface accurately represent T. bimbura of Kurrachee. My
figure of T. purus $ doubtless represents the female of 1\ etrida,

which, when I wrote my " Revision " of the genus, was a rare

species in collections, and consequently not readily recognized by me.

The true female of T. purus is of about the same size as the male,

and has a more curved orange patch on the apical area ; the mar-

ginal spots on the secondaries are also rather smaller than in

T. etrida $ ; and the spots across the disk of these wings on the

under surface are less conspicuous.

38. Teracolus dirus (Nos. 1 & 2).

Teracolus dirus, Butler, P. Z. S. 187C, p. 157. n. 108, pi. 7.

figs. 11 & 13, ?.

One male and two females. Kurrachee, May and June, 1879.

This species is also said to occur in July and August. It is easily

separable from T. dulcis by the much broader and darker grey

patch at the base of all the wings, by the larger marginal black spots

on the male, and the presence of an additional series of discal black

spots on the disJc of the secondaries on thefemale—a character wholly

failing in Kurrachee females of T. dulcis, and never represented

elsewhere excepting by one or two indistinct spots : the under sur-

face of the female secondaries also inclines to yellow in tint, whereas

in T. dulcis it is quite pink.

39. Teracolus dulcis (Nos. 1 & 2).

Teracolus dulcis, Butler, P. Z. S. 1876, p. 157. n. 107, pi. 7.

fig. 13 6.

Three males and two females. May and June 1879.

Major Swinhoe gives the following months for the appearance of

this species :

—

" January, August, and November." It is possible,

however, that he may have confounded it in life with the preceding
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species (as he has done in death), since it is hardly probable that

the same species would be taken for eight months in succession. It

is no wonder that any one, however much experienced in the

study of the Lepidoptera generally, should confound the species of

such difficult genera as Teracolus, Colias, and Terias ; only special

study can educate one readily to recognize the differences between

many of them : doubtless a tendency to hybridization between allied

species does not assist one in identifying them.

40. Catopsilia thisorella.

Callidryas thisorella, Boisduval, Sp. Gren. Lep. i. p. 609 (1836).

Two males. Kurrachee, May 1879.

"Whether this race of C. pyranthe is constant to Kurrachee I have

no means of judging. Major Swinhoe gives March, May, and
December as its times of appearance, and says that it is com.mon.

41. Appias darada (No. 2).

Pieris darada, Felder, Reise der Nov. Lep. p. 166, n, 142

(1867).

One male. Neilgherries.
" One specimen, taken at Kurrachee ; month not recorded.

—

C. S.

42. Appias narendra (No. 3).

Appias narendra, Moore, Ann. & Mag. Nat. Hist. ser. 4, vol. xx.

p. 48(1877).

One male. Neilgherries.

The female is at present unknown to us ; but Major Swinhoe
speaks of the probable female as " smaller, with broader marginal

black band on the upper surface of the secondaries, and the under

surface of these wings nearly white." It would be quite unusual

for the female to be smaller than the male ; but this might be merely

an individual character.

43. Papilio mesentina.

Papilio mesentina, Cramer, Pap. Exot. iii. pi. 270. f. A, B (1782).

A pair. Quetta, North Beloochistan, March 1880.

Occurs very commonly from February to May, and in November
and December.

44. Synchloe daplidice.

Papilio daplidice, Linnajus, Syst. Nat. (l)ii. p. 760(1766).

A pair. Quetta, April 7th & loth, 1880.

45. Ganoris gliciria (No. I).

Papilio gliciria, Cramer, Pap. Exot. ii. pi. 171. f. E, F (1779).

A pair. Neilgherries.
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46. Ganoris mannii.

Pontia mannii, Mayer, Stett. ent, Zeit. 1851, p. 151.

One specimen, Quetta, 26th March ; two at Chaman, S. Afgha-

nistan, in May 1880.

This looks much like a well-marked variety of the following

species.

47. Ganoris rap^e.

Papilio rapce, Linnseus, Faun. Suec. p. 270, n. 1036 (1761).

One specimen, Quetta, 26th March; one at Chaman, May
1880.

48. Nepheronia pingasa (No. 1).

Eronia pingasa, Moore, P. Z. S. 1872, p. 365.

One male. Neilgherries.

The specimen sent belongs to the variety in which the upper

surface exactly resembles N. Valeria S ; and the under surface shows

traces of the submarginal spots, which in the female limit the outer

border. The species belongs to the N, Valeria group, the females of

which (unlike that of N. hippia) show no trace of yellow on the

secondaries.

Papilionin^.

49. Papilio buddha (No. 3).

Papilio buddha, Westwood, Trans. Ent. Soc, 1872, p. 86, pi. 3.

One damaged specimen of this rare species. Neilgherries.

P. erithonius is said to be common at Kurrachee from January

to March, August and December ; and P. diphilus very common in

August only.

Hesperiid^.

50. Pamphila mathias.

Hesperia mathias, Fabricius, Ent. Syst. 3uppl. p. 433 (1798).

One male. Kurrachee, June 1879.

"Very common in February, April, May, July, September, and

November," according to Major Swinhoe ; but it is probable that

the following species is included in this statement.

51. Pamphila karsana.

Hesperia larsana, Moore, P. Z. S. 1874, p. 576, pi. 67. fig. 6.

One male. Kurrachee, May 1879.

The small size, golden brown coloration, and absence of hyaline

spots readily distinguish this from P. mathias.

52. Pyrgus evanidus.

Pyrgus evanidus, Butler, Ann. & Mag. Nat. Hist, ser, 5, vol. v.

p. 223.

Nine specimens. Kurrachee,



1881.] WESTERN INDIA, BELOOCHISTAN, ETC. 613

The following times of appearauce are given—January to March,
June, August, and September ; but the following species was mixed
up with the specimens of P. evanidus.

53. Pyrgus galba.

Hesperia galba, Fabricius, Ent. Syst. iii. (1) p. 352 (1793).

Eight specimens. Kurracliee.

The unbroken creamy white band across the centre of the secon-

daries on the under surface readily separates this species from the

preceding, as also the straighter and continuous subbasal white line ;

as a rule, but not invariably, the under surface of P. galba is darker.

Heterocera.

Sphingid.e.

54. Ch^rocampa nessus (No. 1).

Sphinx nessiis, Drury, 111. Exot. Ent. ii. p. 46, pi. 27. fig. 1

(1773).

One specimen. Belgaura.
" One specimen taken in October " (C. S.). Of other species found

at Kurrachee are mentioned ;— C. celerio, rarely in November and
December; C. eJpenor (probably C.fraterna'), one specimen, probably

taken in December, but the month not recorded at the time ; and
C. oldenlandice, one specimen in December ; Deilephila livornica,

one specimen taken in March,

55. Pergesa acteus (No. 2).

Sphinx acteus, Cramer, Pap. Exot. iii. pi. 248, A (1782).

One specimen. Belgaum.
The only other species of the family noted by Major Swinhoe are :

—

Cephonodes hylas, one specimen of which was taken at Kurrachee

in December ; Daphiis nerii, taken from. March to May ; and
Acherontia morta, which is common in July and August.

Respecting D. nerii, Major Swinhoe says :
—" There appear to be

three broods here, one after the other. I have taken caterpillars

full-grown in all three months on the oleander which abounds
everywhere in these parts : the caterpillars eat the flower only of

the double garden oleander, and the leaves only of the wild single

oleander. How this is I can't explain ; but it is a fact I have
carefully observed both in the jungles and the gardens here and
when rearing them in my house. They are emerald-green at first,

then turn dull yellow, and finally black before they leave off feeding;

they burrow a few inches into the earth at the roots of the oleander,

make a smooth cell, spin a very little silk, and the moth emerges in

from 16 to 20 days. Out ot 5 caterpillars in my breeding-cage,

3 became moths in 16 days after the chrysalis was formed and 2 in

20 days, there being one male in both instances."
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AgARISTIDjE.

56. ^GOCERA VENULIA (No, 40),

Phalcena vemilia, Cramer, Pap. Exot. ii. pi. 165. f. D (1779).

One specimen. Neilgherries.

The Western form of this species differs from the Eastern in the

greater length of the longitudinal white streak beyond the second

black spot on the primaries.

Arctiid^.

57. Aloa emittens (No. 2 ').

Creatonotos emittens, Walker, Cat. Lep. Het. iii. p. 638 (1855).

One specimen. Belgaum.

LlTHOSIlD^.

58. Deiopeia thyter.

Deiopeia thyter, Butler, Trans. Ent. Soc. 1877, p- 361.

One specimen. Kurrachee, October 1879.

D. pulchella is said to be common in Kurrachee from January to

March and in May and December.

Nyctemerid^.

59. Nyctemera lacticinia (No. 42).

Phalcena lacticinia, Cramer, Pap. Exot. ii. pi. 128. f. E (1779).

One specimen. Belgaum,

Nycteolid^.

60. Earias tristrigosa, sp. n. (Nos. 20 & 26).

Nearly allied to E.frondosana, from which it chiefly differs in

the absence of the brown border to the secondaries ; primaries

pea-green, with diffused whitish costal border, three darker green

parallel angulated oblique stripes from the iimer margin to near the

costal margin, external border also darker green ; secondaries semi-

transparent pearly white, slightly golden along the outer margin

;

thorax green ; abdomen creamy yellowish. Primaries below pale

greenish white, sericeous ; secondaries as above, the costal border

creamy; body below white. Expanse of wings 9g to 10| lines.

Two specimens. Hubb river, Beloochistau, February 1879

;

one (faded), Kurrachee, April 1879.

We have this species from the Punjaub.

Ennomid^.

61. Hyperythra swinhoei.

Hyperythra swinhoei, Butler, Ann. & Mag. Nat. Hist. ser. 5, vol. v.

p. 223 (1880).

Two males. Kurrachee, November 1879.

> "Sh^paria-No,2" iC.S.).



1881.] WESTERN INDIA, BELOOCHISTAN, ETC. 615

62. Hyperythra phantasma, sp. n. (No. 35).

Sordid creamy whitish or very pale stone-colour ; wings sparsely

speckled with grey and crossed by three equidistant olivaceous

slightly arched lines, basal area to the second line slightly obscured,

external area from the third line to the margin washed with oliva-

ceous greenish ; tegulae and abdomen sHghtly darker than the rest

of the body. Wings below cream-colour, the external area slightly

darker and limited by a grey line rej resenting the third line of the

upper surface ; body brownish white. Expanse of wings 1 inch

6 lines.

One female. Kurrachee, February 1880.

Said to be rare. It is hardly likely to be the female of H. swin-

koei, the latter being taken in November and having a more typical

style of coloration with less regular lines across the wings. H. phan-

tasma is an unusually colourless species, the under surface (which

is usually far more brilliant than the upper surface) being almost

uniformly creamy whitish.

Geometric;.

LoxocHiLA, gen. nov.

Allied to Tanaorhhius and Geometra. From the former it differs

in its more perfectly pectinated male antenufe, its shorter palpi, less

falcate primaries, and in the second and third median branches of

these wings being emitted at the same point from the inferior angle

of the cell ; from the latter in its shorter palpi, the shorter dis-

coidal cell of the primaries, and the simultaneous emission of the

median branches noted above ; the male antennse are scarcely so

fully pectinated as in Geometra, as the apex remains bare. Type
L. smaragdus {Tanaorhinus smaragdus, Butl.).

63. LoxocHiLA mutans, sp. n. (No. 28).

Wings above pale sandy buff, probably dull sea-green when fresh

(showing traces of this colour in some specimens), crossed in the

middle from second third of costal margin of primaries to just beyond
the middle of the abdominal margin of secondaries by a white line

bordered internally by a line darker than the ground-colour

;

primaries with a second divergent transverse white line across the

basal third ; fringe of all the wings white : thorax of the same

colour as the primaries ; abdomen white ; crest of head white
;

antennse sandy yellowish. Under surface white, the costal borders

of the wings, apical area of primaries, and a tint on the pectus and
legs saudy buff, probably green in fresh specimens. Expanse of

wings 1 inch 8-10 lines.

One specimen. Neilgherries.

In addition to the example sent by Major Swinhoe (which shows
no trace of the original green coloration), we have three specimens

formerly in the collection of Mr. Norris ', which show distinct

^ Some of the species in this collection were described by Walker ; and the

types of the Indian forms were purchased by Mr, Moore.
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,

traces of green colouring similar to that of Thalera thymiaria of

Europe. The only locality given is " N. India"! hut there can

be little doubt that they were all obtained in the Neilgherries ;

"N. India" seems to represent any thing, in some collections, from

Scinde to Madras.

The genus Litbada of Walker appears to be allied to Loxochila

and Geometra ; but its brownish colouring seems to be permanent.

64. Nemoria pruinosa (No. 2).

Nemoria pndnosa, Butler, Ann. & Mag. Nat. Hist. ser. 5, vol. v.

p. 224. n. 19 (1880).

Two specimens. Kurrachee, September 1879.

"January, September, and December, not common."

—

C. S.

65. Nemoria FREauENs, sp. n. (No. 34).

Wings above sap-green, minutely reticulated with silvery white,

fringe cream-coloured ; palpi whitish, rose-red towards the tips ;

frons brown ; crest and antennse white ; body above white ; wings

below silky white, slightly tinted with green towards the margins ;

body below silky cream-colour ; front legs above slightly pink.

Expanse of wings 1 1 lines.

One specimen. Kurrachee, March 1880.

Said to be common in April and November.

ACIDALIIDJE.

66. AciDALIA DISTRACTA, sp. n. (No. 30).

Sandy whitish, densely irrorated with black, wings crossed in the

middle by a very irregular dusky band formed by black scales on a

testaceous ground, and having the appearance of two approximated

lines ; this band is almost divided (leaving only a slender line) upon

the median interspaces of the primaries, and does not reach the cos-

tal margin of the secondaries ; an indistinct dentate sinuate dusky

discal line spotted upon the veins with black ; a dusky undulated

disco-submarginal band, interrupted in all the wings upon the radial

and interno-median interspaces ; a marginal black line interrupted

at the extremities of all the veins ; fringe white, speckled with black
;

primaries with an additional curved interrupted dusky band across

the basal third ; a dusky discoidal stigma ; secondaries with a black

discoidal stigma : under surface sericeous creamy white. Expanse

of wings 1 inch.

Three specimens. Kurrachee, February 1879, May 1880. " Jan-

uary to March and May, common."

—

C. S.

MaCARIIDjE.

C)7 . Macaria myandaria (No. 33).

Macaria myandaria, Walker, Cat. Lep. Het. xxvi. p. 1649

(1852).

One specimen, Matheran, May 1879.
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FlDONIID^.

68. Sterrha sacraria (No. 31).

Phalana saci-aria, Linuseus, Syst. Nat. i. (2) p. 863 (1766).

One specimen. Kurrachee, September 1879.

Said to be taken rarely in November.

Larentiid.e.

69. Larentia fissiferata, var. ? (No. 32).

Larentia fissiferata, Walker, Cat. Lep. Het. xxiv. p. 1194

(1862).

Two specimens. Neilgherries.

This species is allied to L. d'tdymata of Europe..

70. SCOTOSIA DUBIOSATA (No. 29).

Scotosia dubiosata. Walker, Cat. Lep. Het. xxv. p, 1352 (1862).

One specimen. Neilgherries.

Leucaniid^.

71. Leucania loreyi (No. 1 ').

Noctua loreyi, Duponchel, Hist. Nat. Lep. Fr. iv. p. 81, pi. 105.

fig. 7(1827).

One specimen. Kurrachee, April 1880. "February and April,

rare."— C. S.

Xylophasiid^.

72. Spodoptera cilium (No. 43).

Spodoptera cilium, Guenee, Noct. i. p. 154 (1852).

One specimen. Sajee, Southern Afghanistan, May. 1880.

Caradrinid^.

73. Amyna cephusalis (No. 46),

Ilattia cephusalis, Walker, Cat. Lep. Het. xvi. p. 209 (1858).

One specimen, Kurrachee, July 1880.

NoCTUID^.

74. Sp.«LOTIS UNDULANS ? (No. 38).

Spalotis undulans, Moore, Sci. Res. Yark. Miss., Lep. pi. i. fig 10
(1879).

One specimen, Kurrachee, July 1880.

This example agrees in every respect with Moore's figure ; the

only cause for doubt is that the range seems somewhat extensive.

75. CheRSOTIS aUADRISIGNA (No. 6).

Agrotis quadrisigna, Moore, P. Z. S. 1881.

One broken example. Neilgherries.

This species is allied to C. rectangida of Europe.

1 " Frodenia No. 1 " on label.

Proc. Zool. Soc— 1881, No. XL. 40
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orthosiid.e.

76. Orthosia erubescens.

Orthosia erubescens, Butler, Ann. & Mag.' Nat. Hist. ser. 5,

vol. V. p. 224 (1880).

One specimen. Neilgherries.

Hadenid^.

77. Hadena auriplena (No. 1 ').

Euroisi mriplena, Walker, Cat. Lep. Het. xi. p. 557 (1857).

One specimen. Neilgherries.

78. AnARTA 1 GEMMIFERA (No. 3 ").

Plusia gemmifera, Walker, Cat. Lep. Het. xii. p. 934 (1857).

One specimen. Neilgherries.

This appears to me to agree far better with Anarta than with

any other genus known to me.

Anthophilid^.

79. Acantholipes affinis.

Docehi affinis, Butler, Ann. & Mag. Nat, Hist. ser. 5, vol. v.

p. 225 (1880).

Three specimens. Kurrachee, April and May, 1880.

Also occurs iu February, November, and December.

It will be seen by reference to my description that I called atten-

tion to the similarity oiDocela to Microphysa {= Acantholipes), but

stated at the same time that the palpi were longer and thicker. This

1 still think to be the case ; but as Mr. Moore considers the two

genera identical, I have no wish to retain Walker's appellation.

PuJSIIDiE.

80. Plusia verticillata (No. 1).

Plusia verticillata, Guenee, Noct. ii. p. 344 (1852).

Two speciinens. Kurrachee, November 1879.

This species is said also to be common in February, March, and

May. Major Swinhoe says he has a specimen in which the ground-

colour is quite black, and another with a deep reddish tinge. He
also mentions Abrostola subapicalis as taken at Kurrachee in

November, and Xanthiodes intersepta as common in October and

November.

Homopterid^.

81. Homoptera vetusta (No. 36).

Polydesma vetusta. Walker, Cat. Lep. Het. Suppl. iii. p. 875

(1865).

One specimen. Kurrachee, May 1880.

1 « Xylojihasia, No. 1." ^ " Hadma No. 3."
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HypOGRAMMIDjE.

82. Rhizogramma inextricata (No. 1 ').

Rhizogramma inextricata, Moore, P. Z. S. 1881, p. 342.

One example. Neilgherries.

This insect seems to me to come nearest to the genus Gadirtha,

83. Selepa docilis, sp. n. (No. 21).

Primaries above silver-grey, the basal area irregularly spotted

with blackish and limited by two irregularly dentate-sinuateTarched

parallel blackish lines ; a black dot with white margin at the end of

the cell, followed by two arched parallel blackish lines, which form

an inangulated elbow at the first median branch ; beyond these lines

is an arched series of abbreviated longitudinal black dashes, followed

by an alternated marginal series of similar dashes ; a marginal black

spot at the extremity of the first median branch : secondaries

silvery white with slight golden reflections : thorax grey : abdomen
white. Wings below silvery white, the secondaries with pearly re-

flections ; body below white. Expanse of wings 10 lines.

Far. Markings of primaries obsolete, with the exception of the

outer discal hne ; the submarginal black dashes replaced by a slightly

irregular greyish testaceous stripe. Expanse of wings 9| lines.

Two specimens. Kurrachee, May 1879.

Also said to be common in November and December.

I am rather uncertain about the right position of the genus

Selepa ; but its palpi are rather similar to those of Gadirtha ; it also

seems nearly allied to Egelesta, Plotheia, and Girbatha of Walker.

The type species was, I believe, inadvertently referred by its author

to the Limacodidse ; but from this family the structure of the body
at once distinguishes it.

Ophiderid^.

84. Ophideres hypermnestra (No. 2).

Phalcena hypermnestra, Cramer, Pap. Exot. iv. pi. 323. f. A, B
(1782).

Two specimens. Belgaum.

OMMATOPHORIDiE.

85. Argiva hierogliYphica, var. tjltjla (No. 1).

Noctua ulula, Fabricius, Sp. Ins. ii. p. 211 (1781).

One specimen. Belgaum.

Ophiusid^.
86. Thria fugitiva.

Cerbia fugitiva. Walker, Cat. Lep. Het. xiv. p. 1365 (1857).

One specimen. Kurrachee, May 1879.

The genus Cerbia must sink as a synonym of Thria, established

at p. iv of the same volume ; indeed I am doubtful whether even

^ Labelled as a Cucullia, which it resemblea except in its long palpi.

40*
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the species is not identical with T. robusta. As, however, the latter

comes from South Africa, and is less heavily marked and paler than
the Indian specimens in the collection of the British Museum, I

hesitate to regard the two forms as conspecific.

87- Thria? inepta, sp. n. (No. 44).

Primaries ahove with the basal three fifths sordid white, crossed near

the base, and again at basal third, by irregular testaceous bands, the

inner one with black internal and brown external margin, the outer

one witli brown internal and black external margin ; a black costal

dash between these bands ; an oblique brownish patch, bisinuated in

front, from the costa across the end of the cell, and beyond this a

black costal dot ; external three fifths greyish white, limited inter-

nally by a hiangulated testaceous baud having a black internal and
brown external margin ; disk crossed by a broadly dentate sinuate

white line with testaceous outer bordei', and with its sinuatious (on

the inside) filled in with brovifn ; a dark brown apical spot ; a slender

marginal blackish line, dotted with black between the veins ; fringe

white, sordid externally, and traversed by a dusky siuuated line :

secondaries white, with brownish abdominal area; median vein to

the commencement of the branches and the external two fifths

of the wing black-brown ; an oblique marginal spot near the anal

angle and the fringe white : body above sordid white. Wings below
white: primaries crossed from the inner margin beyond the middle
almost to the costa by two divergent brown bands, the outer one

diffused, emitting longitudinal streaks outwards along the veins and
joining a large black costal spot ; a black spot at apex ; fringe brown-
ish at the tips : secondaries with brown external area as above, but
slightly paler, a large black spot at about the middle of the margin,

bounded inwardly by the subanal marginal white spot : body below
white, venter creamy. Expanse of wings 1 inch 7 lines.

One broken example, Chaman, Southern Afghanistan, May 1880.

euclidiid^.

88. Trigonodes hyppasia.

PhalcBna hyppasia, Cramer, Pap, Exot. iii. pi. 250. f. E (1782).

Three specimens. Kurrachee, July and October, 1879. Also
said to be common in January, June, and September.

Remigiid^.

89. GiRPA OPTATURA (No. 2 ^).

Remigia opatura, Walker, Cat. Lep. Het. xv. p. 1848 (1858).

One specimen. Neilgherries.

Herminiid^.

90. RiVULA SERICEALIS (Eo. 24).

Pyrails sericealis, Denis, Wien. Verz. p. 122, n. 18.

Pive specimens. Kurrachee, May 1879.

1 " Azaeia No. 2 " on label.
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" Very common in February, March, May, July, August, Sep-

tember, and November."— C. S.

PyRALIDjE.

91. Stemmatophora ingrata, sp. n.

Primaries above whity brown ; two white-bordered black dots

placed transversely above one another at basal fourth ; an irregu-

larly falciform line beo'inning; at about the middle of the inner

margin, running obliquely upwards to the median vein, and then

abruptly elbowed and sweeping outwards in a semicircle to the costal

margin at apical sixth, white with brown internal border ; secondaries

white, apical border brownish ; thorax whity brown, abdomen white:

under surface pure silky white. Expanse of wings 6| lines.

Two rubbed specimens. Kurrachee, May 1880.

92. Hypotia vulgaris, sp. n. (No. 17).

Greyish brown : primaries above with a large patch of whity

brown occupying nearly the whole of the basal third, which is

limited externally by a dusky-bordered zigzag white stripe ; a white

spot, bounded on each side by a blackish dot, within the end of the

cell ; a dusky-bordered white zigzag band immediately beyond the

cell, varied with pale buff or whity brown, speckled with grey, and
diffused above the second median branch ; a submarginal whitish

dash across the third median and lower radial interspaces, and au
oblique costal white dash close to apex ; a marginal series of white-

edged blackish points ; fringe alternately greyish brown and white ;

in some specimens nearly the whole surface of the primaries is pale

buff, only the area between the white bands being streaked or clouded

with greyish brown, the inner white stripe or band being less zigzag,

the marginal line- wholly white, and the fringe spotted at the base

with blackish (this would seem to be the more typical male form) :

secondaries sericeous, with diffused dusky border, usually with a sub-

marginal series of white spots ; fringe sordid white at base, pure

white at tips, and traversed by two grey lines : thorax whitish.

Under surface pale greyish brown ; wings slightly darker towards

the outer margin, and with an indistinct subapical whitish streak;

a scarcely perceptible slender whitish marginal line ; fringe as above

;

internal area of primaries whitish. Expanse of wings 9-1 2 lines.

Five specimens. Kurrachee, December 18/9 and April 1880.

Also common in May, August, and November.

ENNYCHIIDiE.

93. Rhodaria arida, sp. n.

Primaries above sandy buff, with reddish costal margin spotted

with blackish ; centrni third occupied by a broad greyish belt with

pale buff borders ; a greyish diffused submarginal stripe ; fringe

grey, \^hitish at the ba^eand traversed by a darker grey line : secon-

daries greyish brown, with fringe as in primaries : thorax testaceous;

{^bdomen greyish brown. Under surface sericeous whity brown
;
pri-
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maries with yellowish costal border ; a sandy whitish discal stripe,

answering to the outer border of the central band on the upper sur-

face
;
palpi ochreous. Expanse of wings 6 lines.

Five specimens. Kurrachee, May 1880.

The specimens of this species were unfortunately sent loose in a pill-

box with several other small Lepidoptera, so that only one of the five

examples is in fair condition, the others being a good deal rubbed,

SxENIIDiE.

94, DiASEMIA (?) GEOMETRALIS (No. 22).

Lepyrodes [/eometralis, Guene'e, Delt. et Pyral, p, 278 (1854).

Two specimens. Kurrachee, February 1879.
" Rare in December."— C, /S'.

Spilomelid^.

95. Zebronia atjrolinealis (No, 45).

Zebronia aurolinealis. Walker, Cat, Lep. Het. xvii. p. 478 (1859).

Two specimens, Kurrachee, July 1880.

MaRGARODIDjE,

96, GlYPHODES tFNIVOCALIS (No. 47).

Gly-phodes nnivocalis, Walker, Cat. Lep, Het, xvii. p, 499 (1859).

Six specimens and a fragment. Kurrachee, July 1880.

These specimens were sent in a pill-box, and have all suffered

more or less in transit. It is a rare species in collections, and would

be worth sending in good condition,

BOTIDID.4;.

97. GoDARA iNcoMALis (Nos, 23 & 27).

Pionea incomalis, Guenee, Delt. et Pyral. p. 369 (1854),

Four much-worn specimens, Kurrachee, May and December

1879.

According to Major Swinhoe this is a rare species ; it also occurs

in January,
scopariid^.

98. Stenopteryx hybridalis (No, 25).

Fyralis hybridalis, Hiibner, Pyral. pi. 17. fig. 114.

One specimen of this widely distributed species. Kurrachee,

January 1880.

99, HeLLTJLA UNDALIS.

Phalcena undalis, Fabricius, Ent. Syst, iii. (2) p, 226 (1793).

One specimen of this European species, Kurrachee, May 1880.

ScoTOMERA, gen. nov.

AlUed to Scoparia, but differing in its more triangular primaries,

the veins of whicli are all well separated and considerably less
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parallel : secondaries decidedly smaller, the costal vein and the sub-
costal branches well separated throughout their entire length, the
inferior angle of the cell more produced ; body more slender

; palpi
obliquely depressed.

100. SCOTOMERA TRISTIS, sp. n. (No. 18).

Primaries above blackish grey, an indistinct angulated stripe

across the basal fourth and a second near the outer margin whitish,

costa regularly dotted with whitish ; secondaries pale grey with
slight brownish reflections ; head creamy white; thorax dark grey;
abdomen pale grey : under surface silvery whitish

; primaries with
black-spotted costal margin; legs whity brown, mottled above with
grey but very indistinctly. Expanse of wings 7 lines.

Two specimens. Kurrachee, April 1880.

Phycid^.

101. Mella zinckenella* (No. 19).

Phycis sinclcenella, Treitschke, Schmett. Eur. ix. i. p. 201
(1832).

Phycis etiella, Treitschke, loc. cit. x. 3, p. 276 (1835).
Mella dymnusalis, Walker, Cat. Lep. Het. xix. p. 1018 (1859).
Assara albicostalis, Walker, loc. cit. xxvii. p. 80 (1863).
Modiana scitivittalis. Walker, loc. cit. p. 83 (1863).
Alata anticalis, Walker, loc. cit. p. 108 (1863),
Arucha mdicatalis, Walker, loc. cit. p. 202 (1863).
Alata subaurella. Walker, loc. cit. xxxv. p. 1724 (1866).
Alata hastiferella, Walker, loc. cit. p. 1 725 (1866).
Var. Etiella decipiens, Staudinger, Berl. ent. Zeit. p. 195 (1870).
Crambus sabtilinus, Butler, Ami. & Mag. Nat. Hist. ser. 5, vol. iv.

p. 455 (1879).

Five specimens. Kurrachee, May and December 1S79.
Also common in March and November ; the species seems to be

perfectly cosmopolitan in its range.

TiNEIDjE.

102. Tinea glabrella.

Ti7iea glabrella, Walker, Cat. Lep. Het. xxviii. p. 478 (1863).

One specimen. Kurrachee, May 1880.

103. Hapsifera eburnea, sp. n. (No. 39).

Primaries pure snow-white, with the central longitudinal and ex-

ternal areas creamy white and speckled with brown, two or three

darker brown spots in a longitudinal line below the cell, one across

the end of the cell, and another halfway between the cell and the

apex, a black spot at the origin of the first subcostal branch, and a
marginal series of black dots ; fringe with central and apical series

^ The generic name Etiella being that of a synonym of the species, I have here
adopted the iarst generic name given to the species bv Walker.



624 MR. W. N. PARKER ON THE CiECUM IN [May 3,

of black irroratious : secondaries silvery white with pearly reflections

:

body snow-white. Wings below sordid white with faint golden reflec-

tion's ; body -white. Expanse of wings 10 hnes.

One specimen. Kurrachee, July 1880.

104. Eriocottis fuscanella?

Eriocoitis fuscanella, Zeller, Isis, p. 813 (1847).

Two worn specimens. Kurrachee, May 1880.

The types and all the better examples in this series of Lepidoptera

are incorporated with the national collection.

8. Note on some Points in the Anatomy of the Caecum in

the Rabbit [Lepus cuniculus) and Hare [Lepus timidus)

.

By W. N. Parker, Assistant in the Biological Labora-

tory of the Royal School of Mines.

[Eeceived March 15, 1881.]

(Plate LIII.)

Some few months ago Prof. Huxley called my attention to the

fact that Krause's description of the relations of the ileum and sac-

culus rotundus to the caecum in the Rabbit (Anatomic des Kanin-

chens, pp. 156, 1.57) was incorrect, and proposed that I should look

the matter up. I therefore examined the structure of these parts

again, not only in the Rabbit, but also in the Hare, and in doing so

noted the following resemblances and differences.

In both the caecum, as is usual in grass-eating mammals which

have a comparatively simple stomach, is of a relatively enormous

size, being on an average, when straightened out, about 1 foot 8 inches

long in a moderate-sized Rabbit, and rather more in the Hare. This

measurement includes the appendix vermiformis, which varies from

about ^\ to 4i inches in length.

The ileum appears externally, in both species, to pass directly into

the sacculus rotundus, at right angles to the long axis of the caecum.

The sacculus has an ovoidal shape, its long axis being transverse to

the long axis of the caecum in the Rabbit (fig. iv.), but longitudinal

in the Hare (fig. ii.)

In both also the caecum passes insensibly into the colon, which

runs straight from it for about 2 or 2| inches, and then makes a

sudden bend in the opposite direction, taking on the characteristic

form, with the sacculations and the three teenice coli.

Daubenton (Histoire Naturelle, tome sixieme) describes the sac-

culus as a pocket near the junction of the ileum with the colon, and

gives figures (pis. xl., xh. pp. 273, 274), of the Hare's caecum both en-

tire and cut open, the latter showirjg the two distinct apertures of the

sacculus and ileum into the colon (fig. i. s.c, i.c) ; but he gives no

details on this point in the Rabbit (p. 321). Krause describes these
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two apertures as separate in the Rabbit ; but this is not the case, as

in the latter animal the ileum opens directly into the sacculus, and
there is thus only one common aperture into the colon (fig. iii, s.c)

The lips of this round aperture form the so-called ileo-colic valve
;

and its edge is often prolonged into a short process on one side.

In other respects, with the exception of the number of turns of

the spiral valve, of which mention is made below, the caeca of these

two species present no important differences ; and the following de-

scription applies to both of them.

The only other reference to this matter I have been able to find

is in a paper by Dr. Edwards Crisp, " On some Points relating to the

Habits and Anatomy of the Oceanic and of the Freshwater Ducks,

and also of the Hare (Lepus timidus) and of the Rabbit {L. cuniculus),

in relation to the Question of Hybridism" (Proc. Zool. Soc. 1861,

p. 82). In this paper, however. Dr. Crisp states that he has com-
pared the various viscera of these two animals, but has found no im-
portant difference in them.

In the Piping Hare {Lagojnys jmsillus) there are two caeca, a large

and a small one. It seems probable that the latter is simply an
elongated sacculus rotundus '.

Both the sacculus rotundus and the appendix vermiformis consist

internally of a mass of lymphoid tissue, abundantly supplied with

lymphatic vessels, each answering to an enormous Peyer's patch, and
having the ordinary structure^. Another Peyer's patch, averaging

about I of an inch in diameter, but varying much in size and shape,

occurs in the colon close to the aperture of the sacculus, on the side

which is furthest from the entrance of the ileum (figs. i. & iii. p^).

A much smaller one (fig. iii.^^) sometimes occurs on the other side
;

but this is very inconstant.

A valve begins a short distance below the entrance of the ileum,

and makes about one turn {v"'), passing close above the ileo-colic

aperture, and is then either continued into the spiral valve of the

caecum {v^), as seen in fig. iii., or else ends off gradually, and the

spiral valve begins about | or | of an inch higher up (fig. i.).

This variation is seen in both species.

Another valve, which is mentioned by Daubenton, and which Prof.

Huxley in his lectures speaks of as the intracolic valve (y^), begins
close to the sharp bend of the colon, and then makes one turn in a

spiral manner, ending off gradually, but being very large in the middle

;

it thus is capable of closing the way into the colon, and causing
the contents of the ileum to pass up the caecum.

In the Rabbit the spiral valve makes 24 turns, not including the
part passing close above the ileo-colic aperture, which, as stated

above, is quite separate in many cases. In the Hare the number of
turns was 29 in the specimens I examined.

The method I found to be most successful in making out the
structure and relations of these parts was, to carefully clean out the

^ See Gegenbaui-'s ' Elements of Comp. Auat.,' English edition, p. 562, fig. 318
(after Pallas).

2 See fig. 1, p. 17, of the Harveian Oration 1873, by Dr. Eolleston, P.R.S.
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csecuni, with a portion of both ileum and colon, and then to distend

it with g-per-cent. chromic acid, placing it in a vessel of the same fluid.

This was changed after the first day, and replaced by acid of the

same strength, in which it was left for a week or so, after which the

csecum was washed, and then distended with, and placed in, weak
spirit for a short time, and finally in strong methylated spirit.

EXPLANATION OF PLATE LIII.

Figs. I., II. Lepus timichis.

III., IV. Leptis cuniculns.

c, caecum, co, colon, z, ileum, i.c, ileo-colic aperture. |)', large intracolic

Peyer's patch, p-, small intracolic Peyer's patch, s, sacculus rotundus. s.c,

aperture of sacculus into colon, v^, large intracolic yalve. v-, second valve,

which is sometimes continuous with the spiral valve of the cjecum. t^, spiral

valve of the caecum.

May 17, 1881.

Prof. W. H. Flower, LL.D., F.R.S., President, in the Chair.

The Secretary read the following report on the additions to the

Society's Menagerie during the month of April 1881 :

—

The total number of registered additions to the Society's Mena-
gerie during the month of April was 117, of which 66 were by

presentation, 5 by birth, 24 by purchase, 7 by exchange, and 15 were

received on deposit. The total number of departures during the

same period, by death and removals, was 109.

The most remarkable additions during the month of April were

as follows :

—

1

.

x\n Indian Darter, Plotus melanogaster, received in exchange

from the Zoological Gardens, Calcutta, April 8th.

This is the first living example we have received of the Indian

Darter, previous examples of this genus having belonged to Plotus

anhinga of South America and Plotus levaillanti of Africa. Of
the former we have at present a specimen in the Gardens. The
Indian Darter is readily distinguishable from the American species

by its longer and more slender neck and longer tail, not to mention

differences of coloration.

2. A young female Beisa Antelope {Oryx beisa), born in the

Gardens' April 12th, believed to be the first example of this Antelope

that has been bred in captivity. I exhibit a coloured drawing of this

animal by Mr. Smit (see Plate LIV.), which may be compared with

the figures of the young Leucoryx given in the ' Knowsley Mena-

gerie ' (plate xvi.).

3. A Mountain Ka Ka {Nestor notabilis), transmitted as a present

to the Society by Dr. A. de Lautour, of Otago, New Zealand.

Dr. de Lautour has favoured me with the subjoined particulars con-

cerning this bird:

—

" I have the pleasure of informing you that I am sending home for
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the Society a specimen of the Kea {Nestor notabilis), or Mountain
Parrot, a bird celebrated (or, rather, notorious) for its sheep-destroy-

iug proclivities.

" Many abler pens than mine have already written about their

habits; but I veas fortunate enough to be, perhaps, the first to send

home a specimen of their work in the shape of the colon and lum-
bar vertebrae of a sheep, in which colotomy had been performed by one

of these birds.

"This specimen was shown at a meeting of the Pathological Society

by ray friend and former master Mr. John Wood, F.R.S., and is now
in the Museum of the Royal College of Surgeons of England.

"The bird which I am now sending home has been in my possession

for nearly two years. It was caught in the act of attacking some
sheep which a shepherd was bringing down off the tops of some
ranges in the back country. He luckily succeeded in knocking it

over with a stone, cut its wings, and brought his captive down. In
effecting the capture the shepherd suffered considerable loss as to

his trousers and other garments, and received many scratches from
its formidable beak and claws. These same scratches had not en-

tirely healed when he came down here under my care some ten days
later, suffering from a broken leg (this, by the way, was not done by
the Kea).

" "While I have had the Kea, his diet has consisted mainly of mut-
ton, raw ; he does not care for cooked meat, but will take it if very

hungry. Occasionally he will take beef; and he is fond of pork.

Popularly he is said to prefer fat ; but in confinement he chooses the

lean and leaves the fat. He does not care for biscuit ; but he likes the

seed of the sow-thistle."

Mr. Sclater laid on the table a skin of one of the examples of the

Parrot, of the genus Chrysotis, of which the Society had of late years

received several examples from the island of St. Lucia, and which
he had hitherto called Chrysotis bouqueti ^

; and explained the reasons

which had induced him to the conclusion that he had wrongly de-

termined the species, which was really O. versicolor (Midler)-, while

the species from Dominica recently named by Mr. Lawrence C. ni-

chollsi^ was, in his opinion, the true C. bouqueti.

Mr. Sclater remarked that the exact habitats of all the four species of

Chrysotis of the Lesser Antilles were now known to us, and were as

follows :

—

1. G. augusta, Dominica.

2. C. bouqueti, Dominica.

3. C. versicolor, St. Lucia.

4. C. guildingi, ^t.Yiacewt.

It was singular that no species of Chrysotis had yet been dis-

1 P. Z. S. 1874, p. 323, 1875, p. 61, t. xx. et p. 316 ; et List of An. 1877, p. 263,

et 1879, p. 295.
' C. cyaiiopis, Finsch, Papag. ii. p. 323.
» Pr. U.S. Nat. Mus. 1880, p. 254.
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covered in Martinique and Guadaloupe. If not now existing in these

islands, there could be little doubt that the form must formerly have

occurred there.

The following papers were read :

—

1 . List of Land and Freshwater Shells collected in Sumatra

and Borneo, with Descriptions of new Species. By
Carl Bock.

[Received April 4, 1881.]

(Plate LV.)

The specimens mentioned in this paper were collected in the high-

lands of Padang, in Sumatra, and in the east and south part of

Borneo, during my recent travels.

In determining the species and comparing the specimens with

those in the British Museum, I have to acknowledge much assistance

received from Mr. Edgar Smith. In the case of such difficult forms

as Melania, I have not ventured to determine the species myself,

but have forwarded my specimens for determination to Dr. A. Brot,

of Geneva, who is our highest authority on this group of freshwater

shells.

I. Shells collected in the District of Padang, Sumatra.

A. Land Shells.

1. NaNINA (ArIOPHANTA) rOVEATA, Pfr.

Of this fine sinistral Helix I found two adult live shells at

Sidjoeudjoeng.

2. Nanina (Hemiplecta) densa, var., Adams & Reeve.

Nanina {Hemiplecta) schumacheriana, Pfr.

Three specimens from Mount Sago and Sidjoeudjoeng. Mr. Wal-

lace found this species in Borneo.

3. Helix (Camcena) tomentosa, Pfr.

Only two specimens found (one adult) at Sidjoeudjoeng.

4. Nanina (Xesta) malaccana, Pfr.

This brittle shell I found very abundant in the coffee- plantations

at Paio.

5. Helix (Plectotropis) sumatrana (v. Martens).

At Ajer Mantjoer ; scarce.

6. Helix (Nanina) granaria, sp. nov. (Plate LY. fig. 1
.)

Shell thiu, sinistral, conical, depressed, of an olive-brown colour.
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becoming piukish grey at the apex, narrowly umbilicated, whorls 6,

oblique arcuate, sculptured with lines of growth and concentric

finely granular strife, producing a shagreened appearance, especially

on the last whorl, which is also considerably wrinkled, and bears a

somewhat raised ridge or keel at the periphery, which, however,

does not produce an angle, not descending in front. Whorls of the

spire only a little convex, the last large, rather ventricose. Spire

shortly conical, with the apex obtuse. Aperture large, broadly ob-
liquely lunate, of a somewhat mauve tint within. Peristome thin,

simple, only very shortly expanded over the umbilicus.

Hab. Mount Sago, at an elevation of 2000 feet, only one specimen
found, in a decayed trunk. Like the rest of the Nanina I found
in Sumatra and Borneo, this also is sinistral. Greatest diameter

40 millim., height 31 millim.

7. Helix (Nanina) maarseveeni, sp. nov. (Plate LV. fig. 2.)

Shell perforate, sinistral, depressedly trochiform, thick, of a light

brown horn-colour, somewhat paler round the umbilicated region.

Spire conically depressed, with the apex obtuse. Whorls 7, sculp-

tured with feebly granulated, obliquely arcuate lines of growth, and
increasing slowly; last whorl with a very acute pale keel about the

middle, below the carina rather concave than convex, sculptured

like the upper surface, the lines being rather flexuous. Aperture
oblique, angularly lunate. Peristome thick ; upper margin above
the keel short, obhque, rectilinear, the basal very arcuate, towards
perforation somewhat expanded. Greatest diameter 33 millim.,

axis 14 millim.

Hab. Sidjoendjoeng. I have associated the name of Mr. Maar-
seveen (the Assistant Resident at Sidjoendjoeng) with this shell, of

which I only found three specimens.

A near ally in form and colour is H. hugonis, Pfr., from La-
buan ; but H. maarseveeni has an extra whorl, is umbilicated, and
the spire is considerably less elevated ; and the granular sculpture

in H. hugonis is much stronger. H. maarseveeni comes much
nearer Helix mindaiensis^ found by me in Borneo ; but that has
only six whorls.

8. Helix smithi, sp. nov. (Plate LV. fig. 3.)

Shell thin, orbicular, umbilicated, flatly depressed, semitrans-

parent, of a greyish white colour, covered with a thin epidermis of
a light horn-colour, spire flattened. Whorls 4, flattish, sculptured
with fine lines of growth, the last slightly descending at the mouth,
broad, with a strongly marked obtuse keel, and a broad distinct

groove above, below convex, obtusely ridged round the deep umbi-
licus. Aperture large, subquadrangular, oblique. Peristome thin

;

outer margin expanded, reflexed, especially in the umbilical region.

Greatest diameter across 21 milhm., height 8 millim.

Hab. Paio, Sumatra. Two specimens found (only 1 adult).

Helix smithi is nearly allied to H. caseus, Pfr., from Siam

;

but the latter differs in having a less acute keel on the last whorl,
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which descends considerably, and the peristome is almost continuous

and ovate. I have associated with this shell the name of Mr, Edgar
Smith, the well-known conchologist of the British Museum.

9. Helix (Geotrochus) rufo-filosa, sp. nov. (Plate LV.
fig. 4.)

Shell shortly conical, narrowly umbilicated, thin, semitransparent,

of a greyish or horn-colour, sometimes with a thread-like red line

bordering the sutures and encircling the last whorl at the periphery.

Spire with rectilinear outlines, converging at an angle of about
30°, rather obtuse at the apex. Whorls 7, very obliquely striated,

slowly increasing, keeled beneath immediately above the suture;

three or four uppermost rather more convex than those beneath,

which are but slightly so ; last volution acutely carinate at the

middle, and convexly flattened beneath. Aperture small, oblique.

Peristome thin, outer margin above the keel scarcely expanded,

beneath it feebly thickened and narrowly reflexed, in the umbilical

region more expanded and partly concealing the perforation. Length
from 10 to 11 millim., greatest diameter of base also 10-11 miUim.
Hab. In the forest at Paio, 1500 feet above the sea.

Only six specimens found ; rare.

10. Helicarion sumatrensis, Schepm.

Hab. Paio ; very rare.

11. BuLiMUs (Stenogyra) paioensis, sp. nov. (Plate LV.
fig. 5.)

Shell elongate, subulate, imperforate, of a dirty greyish-white

colour, covered with a somewhat deciduous and coarsish olive epi-

dermis. Whorls 12, apical ones obtuse, glossy, vitreous, these and
the few succeeding rather convex and slowly enlarging, the five last

proportionally longer and flatter, increasing more in length than
breadth, and separated by a rather oblique deepish suture. Sculp-

ture consists of coarsish oblique flexuous, indistinctly subgranose

raised lines of increment. Aperture elongate, subpyriform, acute

above, occupying rather more than one fifth of the entire length of

the shell. Outer lip (viewed laterally) oblique, a little excurved
near the suture, simple, thin. Columella whitish, slightly arcuate

and thickened, appressed to the whorl, connected with the extre-

mity of the labrum by a very thin callosity. Length 40 millim.,

diameter 7i millim. ; aperture 9 millim. long, 3 millim. broad.

Hab. Paio, Sumatra, 1500 feet above the sea.

The animal is of a yellow colour, has a short foot, and carries its

shell in an oblique position.

1 never met with this interesting species in any other spot in the
highlands ; and even at Paio it appears to be rare ; for in all, after

close search, I found but fourteen specimens.

12. BuLiMUS (Amphidromus) adamsi. Reeve.

Hab. Sidjoeudjoeng, Paio, &c.
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13. ViTRiNA HYALEA, sp. iiov. (Plate LV. fig. 6.)

Shell depressedly globose, subauriform, olive-brown, glossy, sculp-

tured with very fine lines of growth and microscopic spiral strise.

Spire small, pale, hardly raised above the last whorl. Volutions 2

to 3, depressedly margined at the suture, last very large. Aperture

very large, subhorizontal or only a little oblique, lunar-rounded.

Outer lip, seen from above, feebly incurved near the suture, the

somewhat excurved columellar margin of the peristome thin, mem-
branous. Greatest diameter 20 millim.

Hab. Ajer Angat, near Korinthji.

This species is darker in colour than most others of this genus,

but somewhat lighter than the Tasmanian V. milligani.

14. Clausilia sumatrana, v. Martens.

Hab. Common in the coffee-plantations at Paio, Sumatra.

15. PUPINA SUPERBA, Pfr.

I collected three specimens at Paio.

16. Cyclophortjs planorbulus, Lam.

In the dense forests at Sidjoendjoeug, with the aid of some natives,

I secured some fifty specimens, all living, and with opercula ; but

the species is rare, and requires a close search amongst the decayed

leaA'es and in the damp soil ; it varies considerably in size.

17. Cyclophorus ExiMius, Mousson.

Of this glorious shell, the pride of the Sumatra forests, I succeeded

in collecting some sixty specimens at Sidjoendjoeng. I first found

dead shells in the immense forests there pretty common ; and being

determined to exhaust the place of live ones, as much as possible, of

this fine species, I set some natives to work every day to pull down

the decayed trees that were filled with earthy matter, and also to

look amongst the masses of dead leaves on the ground ; but the

former seemed to be their favourite jjlace of resort. We succeeded

in finding two or three perfect living specimens every day ; but when

I looked over all that had been collected, over 50 per cent, were dead

white specimens with hardly any colour at all ; 30 per cent, were shells

in various stages of growth, but without a lip, and in most cases

the last whorl near the mouth was broken and rounded ; 20 per cent,

is left for fine full-grown examples possessing the bronzy shining

epidermis.

Hab. Mount Sago and Sidjoendjoeng.

The Dutch Sumatran Expedition found 11 specimens, all dead
;

but it is interesting to note the localities, all being places with

immense forest vegetation :— 1 spec, near Silagoi ; 1 spec. Soengei

Aboe ; 2 spec, near Moeara Labol ; 1, Mount Korinthji, at a height

of 1000 metres; 4 spec. Loeboe Gedang ; 2 spec. Ajer Boesock.
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18. Cyclophorus tuba, Sow.

Mount Sago and Sidjoendjoeng ; rarer than the foregoing species.

19. Megalomastoma sectilabrum, Gould.

Found 8 specimens at Paio.

B. Freshwater Shells.

The ponds of the Padong district teem with different species of

Melania, Ampullaria, and Paludina. Such of these as I could not

make out have been determined by Dr. Aug. Brot, of Geneva.

20. Ampullaria ampullacea, Linn.

All over the highlands in ponds, and in the " sawahs " (rice-fields).

21. Paludina ingallsiana, Lea.

One specimen from Boea.

22. Paludina hamiltoni.

The specimens differ from those in the British^ Museum in being

more rounded at the top.

23. Paludina sumatrensis, Dunker.

Common in the " sawahs " (rice-fields) at Boea, and in the rivers.

24. Melania datura, Dohrn.

Boea.

25. Melania semigranosa, Busch.

Found at Boea and Tanar Datav.

26. Melania lirata, Bens., var. granosa.

27. Melania laevigata.

Localitrj. Boea and Tanar Datar.

28. Melania malayana, Issel.

Locality. Boea and Tanar Datar.

29. Melania sumatrensis, Brot.

One young specimen found at Boea.

30. Melania bceana, sp. nov.

31. Melania provisoria, sp. nov.

32. Melania bockii, sp. nov.

Localittj. Boea.

The new species of Melania will be described by Dr. Brot in

M. Crosse's ' Journal de Conchyliologie.'
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33, CoRBicuLA GRACILIS, Prime.

Abundant in all the lakes in Sumatra, especially Lake Singkarah.
The shell is fished in quantities, and used for making lime for betel-

chewing.

34. Unio dimotus, Lea.

Abundant.

IL Shells collected in Koetei and in the Amontai and Bandjermasin
Districts of Borneo.

Hklicid^.

1. Nanina (Rhyssota) brookei, Adams & Reeve.

I found dead specimens in Koetei. The Dyaks use them as orna-

ments in the top of the lids of their arrow-cases. Six live specimens
at Mindai (in Amontai district). It is, however, rare, hiding in

layers of decayed leaves.

2. Nanina (Xesta) consul, Pfeiffer.

Found at Mindai. Two specimens.

3. Helix mindaiensis, nov. sp. (Plate LV. fig. 7.)

Shell very slightly umbilicated, sinistral, convexly conoid, semi-

transparent, of a reddish brown colour, with a white-tipped lip.

Spire conical, with somewhat convex outlines and the apex obtuse.

Whorls 6, but slightly convex, sculptured with finely granulated

radiating striae, regularly increasing ; the last acutely keeled. Aper-
ture oblique, lunate. Peristome sharp, slightly thickened ; upper
margin short, oblique, the basal (seen from beneath) rather sinuous.

Greatest diam. 30 millim., axis 13 inillim.

Hab. Mindai (Amontai district), very abundant amongst the de-

caying leaves in the forest.

This species is of a darker colour than Helix maarseveeni, has one
whorl less, has more convex outlines to the spire, is not so sharply

keeled around the last whorl, and more narrowly umbilicated. Its

sculpture, too, is rather more coarsely granular.

4. Helix (Videna) metcalfei, Pfeiffer.

One specimen, collected at Mindai.

5. Helix (Videna) planorbis. Lesson.

From Mindai. Scarce.

6. BuLiMus (Amphidromus) interruptus, Miiller.

This shell was very abundant in Bandjermasin, both the dextral and
sinistral forms, and variously coloured ; of the rare pure white variety

only one specimen was obtained. After heavy rains the trees were
quite spotted with them.

Proc. Zool. Soc— 1881, No. XLI. 41
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7. ScARABUs BORNEENsis, A. Adams.

Only one specimen, found at Bandjermasin.

8. Pterocyclos MiNDAiENSis, sp. n. (PlateLV. figs. 8, Sfl, 86.)

Shell depressed, orbicular, rather solid, dark reddish brown,

varied with zigzag narrow white markings both above and below,

covered with a greenish-brown velvety epidermis bearing two

series of close-set short hairs, one above and the other beneath the

periphery, the former winding up the suture. These cilia are inva-

riably worn off in adult shells. Whorls 5, rounded, divided by a

deep suture, marked with distinct spiral striae and lines of growth.

Peristome double, outer margin considerably expanded, especially at

the upper part where it joins the body-whorl, but less reflexed than

towards the base. Inner margin simple. Greatest diameter 19

tnillim., axis 5.

Operculum very concave exteriorly, consisting of seven narrow

whorls which are coarsely obliquely striated, with the outer margins

exserted at the sutural line.

This species very closely resembles P. lowianus, Pfr., from the

island of Labuan. It is, however, rather larger, has a darker and

thicker epidermis, which is ciliated, that of P. lowianus, as far as we
know, lacking that peculiarity ; and the peristome is more expanded

and reflexed. The opercula of these two forms present such difference

of character as to indicate at once their specific distinctness.

That of P. lowianus has exteriorly a deep groove separating the

whorls, which stand up erect and lamelliform. In P. mindaiensis the

whorls rest one upon another, and the surface is regularly concave.

Hab. Mindai (Amontai district) ; exceedingly common amongst

the decaying leaves.

Borneo is especially rich in specimens of the genus Pterocyclos.

In some places, particularly at Mindai, the ground was literally

swarming with Pt. mindaiensis ; they keep amongst and feed on de-

cayed leaves.

9. Opisthoportjs euryomphalus, Pfr.

Only two specimens from Long Wai, Koeti ; one has the tube

directed the opposite way. Two specimens from Mindai.

10. Leptopoma (Pfr.) lowi, Pfr.

ILL. DUPLICATUM, Pfr.

12. L. BARBATUM, Pfr.

13. L. suBcoNicuM, Pfr.

14. L. MASSENA, Less.

All from Mindai. Only a couple of specimens of each found.

15. Cerithidea (Sow.) obtusa. Lam.

Abundant at Bandjermasin in the swamps ; they were more on

land than in the river. Amongst the numbers collected I only found

one with perfect apex.
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16. Cerithidea charbonnieri, Petit.

Baudjermasin ; not so common as the former.

17. CleA NIGRICANS, BcUS.

Baadjermasin ; common. Only in young shells is the apex perfect;

in the old ones, the spire is broken and eroded.

Dr. Brot makes out two varieties

—

C. maxima, H. Ad., and C.fas-
ciata, H. Ad.

18. Clea bockii, sp. nov.

[This species will be described by Dr. A. Brot in M. Crosse's

'Journal de Conchyliologie,']

NERlTIDiE.

19. Neritina DEPREssA, Benson.

Common in the brackish waters at Baudjermasin.

20. Neritina (Clithon) aculeata (Gmelin).

Baudjermasin ; rather rare. Six specimens found, with the spines

only feebly developed.

21. Neritina piperina, Chem.

Exceedingly abundant at Baudjermasin, and ornamented in great

variety.

22. Auricula jud^, Lin.

On the Koeti coast, amongst the mangroves and Casuarinse.

EXPLANATION OF PLATE LV.

Fig. 1. Helix granaria, p. 628.

2. Helix maarseveeni, p. 629.

3. Helix smithi, p. 629.

4. Helix rufo-filosa, p. 630.

5. Bulimus paioensis,'^. 630.

Fig. 6. Vitrina hyalea, p. 631.

7. Helix mindaiensis, p. 633.

8, 8a. 8' Pteroci/clos mindaiensis,

p. 634.

3. Description of eight new Species of Shells.

By G. B. SowERBY, Jim.

[Received April 7, 1881.]

(Plate LVI.)

1. CoNUS THOMAsi, n. sp. (Plate LVI. fig. 4.)

Testa elongata, solida, albida vel pallide carnea, minute cancellata,

epidermidefusca crassa induta ; spira obtusa, vix elevata ; an-

fractus superne declives, spiraliter minutissime striati ; anfr.

ultimus superne rotunde angulatus, infra angulum aliquunto con-

vexus, deinde rectiusculus ; apertura modica, supra et infra sub-

cequaliter lata,fauce pallide carnea.

Long. 75, diam. 35 millim.

Hab. Red Sea.

41*
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Compared with C. terebellum, to which this species is alUed, it

is a smooth shell with a shorter spire. Having a single specimen

of C. thomasi some years ago, I had some thought of describing it

as a new species, but hesitated to do so on account of its proximity

to C. terebellum. Having now, however, seen several specimens,

and compared them with a large series of C. terehellum, I have no

difficulty in making the distinction. In the collections of the late

Mr. Thomas Lombe Taylor and Mr. Hopeley White there were

specimens of the species above described under the name of C. pasti-

naica (Lamarcli)—an error caused by Lovell Reeve having figured

and described under that name in the ' Conchologia Iconica

'

{Conus, fig. 257) a shell of somewhat similar appearance, but which
has been shown by Mr. Edgar Smith to have been a worn spe-

cimen of C. virgo, now in the British Museum. It is not known
what has become of the type of Lamarck's C. pastinaica ; but from

his description it would seem to have no affinity whatever with

Reeve's shell so named.
The species which I have named in honour of M. Thomas of

Breste is represented in his collection by the specimen which I have

taken for the type. The other specimens which I have mentioned

are smaller, and have rather more of a bluish or faint lilac tinge of

colour.

2. Conus prevosti, n. sp. (Plate LVI. fig. 3.)

Testa elongato-cylindracea, lavi, infra sulcata, albida, aurantio

obscure fasciata, lineis numerosis minutis avrantiacis irregulariter

undulatis et angulatis scripta ; spira elata, gradata ; anfractus

superne leviter concavi, striis duobus spiraliter sculpli ; anfr. ulti-

mus superne angulatus, infra anyulum convexiusculus ; apertura

modiea, basin versus aliquanto latior, fauce lutea.

Long. 40, diam. 15 millim.

Hab. New Caledonia.

A beautiful and remarkable species, of an elongated form, and a

style of marking that would bring it just within the confines of the

"cylinder" or "textile" group. The orange lines are very

fine, mostly running longitudinally, in some places parallel and
zigzag, in others leaving triangular white spaces as in C. textile,

and others of that group. The specimen forms part of the collec-

tion of M. Thomas of Brest ; another specimen is in the collection

of Dr. Prevost of Alengon.

3. Conus bocki, n. sp. (Plate LVI. fig. 7.)

Testa turbinata, pallide lutea, luteo-fusco transversim mullifasciata,

et longitudinaliter strigata, hie illic nigra fusco radiata ; spira

breviuscula, albida,promiscue luteo strigata, ad apicem prominula ;

anfractus superne planati, cancellati, ad unguium coronati ; anfr.

ultimus superne tuberculis grandibus coronatus, infra angulum

Icevigatus, deinde leviter granoso-costatus ; apertura alba, medio-

criter lata ; labrum leviter arcuatum.

Long. 60, diam. 32 millim.

Hab. Amboyna {^Carl BocJc).
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Resembling the Chinese C. siriatus in form, but a much smoother

shell than any of that species that I have met with (and I have seen

some hundreds) ; and it is more deepl)' coloured ; but the chief

difference is in the crown. C. sulcatus is characterized by a sharp

undulating keel at the angle, forming a raised ridge rouud the de-

pressed whorls of the spire ; while in C. bocki the crown is formed

of slightly angular nodules, between which the angle is rounded.

I have seen only a single specimen of this interesting shell, which
was brought by Mr. Carl Bock from the above-named locality, and
is now in the collection of Dr. Prevost.

4. CoNUS GLOYNEi, n. sp. (Plate LVI. fig. 5.)

Testa abhreviato-turhinata, solida, castanea, brunneo late bifasciata ;

spira abbreviata, conica, brunnea ; anfractus superne leviter con-

cavi, spiraliter profunde trisulcati ; anfr. ultimus ad unguium

leviter coronatus, infra unguium levissime convexus, laviusculus,

vel minutissime striatus, basin versus valide costatus; apertura

angustu, ulbidu ; labrtim ad unguium leviter emarginatum.

Long. 26, diam. 16 miUim.

Hub. 1

A short brown Cone of no very striking character, excepting per-

haps that the grooves of the spire are unusually deep. Although
of ordinary appearance, I cannot identify it with any known species.

The shell was given me by Mr. C. P. Gloyne, who had no iutbrma-

tion as to its habitat.

5. CoNus LOMBEi, n. sp. (Plate LVI. fig. 6.)

Testa conica, solidiuscula, rufo-fusca ; spira acuta, subgradata

;

anfractus superne declives, l<evi, ungulati, ad unguium maculis

albidis numerosis ornuti ; unfr. ultimus superne subacute anyu-

lutus, ad latera prope rectus, Icevigatus, busin versus oblique sul-

cutus ; apertura ungusta,faucepurpurea ; labrum ad unguium vix

emarginatum.

Long. 22, diam. 10 millim.

Hub. Mauritius 1

A small reddish-brown Cone, with a purple interior, and white spots

on the angle and spire, giving it a coronated appearance, although

the angle is free from nodules.

The specimen which is now in the British Museum was in the

collection of the late Thomas Lombe Taylor, with a label " Conus,

nov. sp,, Mauritius." As the labels of that collection were loose,

and many of them got shifted, the habitat assigned to this species

is very uncertain.

6. Cancellaria wilmeri, n. sp. (Plate LVI. fig. 2.)

Testa oblonga, ucuminutu,fusca ; anfractus 7, convexiuscuU, superne

anguste excuvati, costis 7iumerosis noduliferis et liris transversis

cuncelluti ; spira elutu ; uperturu oblongo-ovuta, fusca ; labrum
concave depressum, urcuutum, superne emarginatum ; columella

curta, rectiuscula, minute triplicatu.
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Long. 11, diam. 5 niillim.

Hab. Port Blair, Andaman Islands {Major Wilmer).

Resembling in texture the Mauritian C. scalata, but of a more
acuminated form, the sutural depression being narrow and deep.

The colour is light reddish brown within and without, slightly paler

on the ribs and nodules.

7. OvuLUM viDLERi, n. sp. (Plate LVI. fig. 1.)

Testa elongata, utrinque acuminata, fransversim striata, cerasina,

terminibus vivide aurantiacis, dorso medio gibbosiusculo, levissime

angulato, lavigato vel obsolete costato ; apertura angusta, antics

latior ; labium Iceve, antice subangulatum ; columella callosa, po-

stice conspicue uniplicata.

Long. 21, diam. 7 millim.

Sab. Monterey, west coast of America (Mr. Vidler).

An Ovulum of an elongated form, of a cherry-red colour, with

bright orange extremities. The back is nearly smooth ; and the

ends are transversely striated. Several of the specimens brought by
Mr. Vidler are smaller, smoother, and more slender than the one I have

chosen as type.

8. Cypr^a smithi, n. sp. (Plate LVI. fig. 8.)

Testa ovata, crassiuscula, umbilicata, pallidissime cinerea, minute

fusco-flavescenti lenticulata, dorsi medio maculis duabus subqua-

dratis castaneo-purpureis picta, lateribus albis rufo-fusco pun-

ctatis, basi convexa, alba ; apertura modica, postice arcuata ;

denies labii circiter 16, breves, obtusi, albi ; columellce circiter

19, tenues, rubro-fusci.

Long. 19, lat. 10 millim.

Hab. North-west coast of Australia.

Specimen presented to the British Museum.
The chief character of this species is to be found in the teeth,

those of the inner lip or columella being more numerous and much
thinner than those of the outer, and of a reddish-brown colour. The
only other species presenting this character is C. pyriformis, which
is much larger, more pear-shaped, and an inhabitant of the Ceylon

coast. Looking merely at the back of the shell it would pass for

one of the robust Australian forms of G.fimbriata (of which I con-

sider C. macula of Adams a variety) ; but a glance at the mouth
at once reveals the difference.

I have pleasure in dedicating this species to Mr. Edgar Smith, of

the Zoological Department, British Museum.

P.S.—Since I read this paper, I have seen a shell in the British

Museum (labelled "Port Essington") which leads me to consider

Cgprcea smithi a variety of C. pyriformis. The shell is interme-

diate in size between the average C. pyriformis and the shell above

described, and has the shape of the former with the white base of

the latter.
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EXPLANATION OF PLATE LVI.

Fig. 1. Ovulum vidleri, p. 638.

2. Cancellaria wilmeri, p. 637.

3. Conits p7-evosti, -p. 63Q.

4. thomasi, p. 685.

6. —— gloynei, p. 637.

6. lomhei, p. 637.

7. bocki, p. 636.

8. Cyprcea pyriformis, var. smithi, p. 638.

3. Notes on the Anatomy and Systematic Position of the

Ja9anas [Parridcs). By W. A. Forbes^ B.A., Prosector

to the Society.

[Eeceiyed April 8, 1881.]

It having lately been my good fortune to dissect two specimens of

Parra jacana, from Pernambuco, and an eviscerated specimen of

Metopidius africanus, as well as to examine skeletons and skins of

some other species of this group, a few notes on their anatomy may
be acceptable to the Society, the more so on account of the very con-

siderable difference of opinion that has hitherto existed amongst
systematic ornithologists as to the true relationships of this group.

Two main views on this subject have been put forward, one placing

the Jagan^s near the Rails (Mallidce), the other asserting that they

are, essentially, modified Plovers. The former of these views has been

maintained by Jerdon', Sundevall", and Milne-Edwards^, to men-
tion only some of the most recent ornithological writers of import-

ance, as well as by the illustrious Nitzsch in his classical memoir on
the pterylography of birds^. The latter view has been adopted by
Messrs. Sclater and Salvinin their ' Nomenclator,' where the Parridse

are interpolated between the (Edicnemidse and the Charadriidse

as members of the order "Limicolse"^ The late Prof. Garrod,

1 Birds of India, iii. p. 707. « Tentamen, p. 130 (1872).
3 Oiseaux Fossiles, ii. p. 110 (1869-71).
* Pterylograpby, E.ay Society's edition, p. 126.
5 Op. cit. p. 142 (London, 1873). The term " Limicolm " wag, I believe, origin-

ally used by Nitzsch (Pterylogr. p. 194) to include the birds now included in

the " families " Charadriid® and Scolopacidfe, together with some aberrant

forms, such as Dramas, Cursorius, Thinocorus, &c. By Messrs. Sclater and
Sal-vin its use is still further extended to include the CEdicnemidiB, Parridse,

and Chionididse in addition. Lastly, Prof. Garrod used it (P. Z. S. 1874,

p. 122, &e.) as a term for all the non-columbine " Charadriiformes," inclu-

ding in it, besides Nitzsch's groups, the Cranes, Auks, Gidls, and, presumably,

the Turnicidas, EhinochetidiB, Plataleidaj, and Parridas as well. In fact. Gar-
rod's restricted " family" Charadriidoe corresponds pretty nearly to the whole of

Nitzsch's " Limicolfe seu Scolopaeinae." To obviate further confusion, the term
" Limicolse " should be restricted to the group mentioned by Nitzsch ; and I pro-
pose to substitute, as a name for the non-columbine Charadriiformes (the
" Limicolse " of Garrod) the word " Pluviales," tocorrespond with the other divi-

sion, " Columbse " (including the Columbidse and Pteroclidae), of that great

group.
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in his paper on the nasal bones of birds \ says that " Farm should
be removed to the Charadriomorphse " from the Rallidse, on account
of the schizorhinal nature of its skull, as represented in the figure of
that of Pan-a {Hydralector) cristata on p. 34 of his 'paper. In his

subsequent paper on the muscles of the thigh in birds^ Parra (i. e.

Metopidius) fifricana is placed amongst the " Grallse," with the
other Charadriine or Scolopacine forms, and not included in the
Rallidae. It will be my object in the present paper to still further
strengthen this latter view of the affinities of the Parridse^.

Pterylosis.

Nitzsch, in his * Pterylography,' places Rallus, Crex, PorpJiyrio,

and Parra as members of a group of the Fulicariae, characterized

by the narrow form of the tracts, by the presence of a distinct outer
branch to the inferior tract, and by the dorsal tract being "neither
interrupted nor strikingly weakened " between the shoulder-blades.

He says (/. c. p. 126):—"The first three [genera] have twelve tail-

feathers, and exactly the same pterylosis as that figured as occurring

in Rallus aquaticiis. In Parra, of which I have examined all the
four principal species (sinensis [i. e. Hydrophasianus chirurgus~\,

cenea, africana, and jassana), I found only ten tail-feathers, and a

remarkable narrowing of the bands of the dorsal tract close be-

hind the shoulder-blades ; whilst, on the other hand, the hindmost,
or pelvic portion of it, was dilated. This genus has also weaker
lumbar tracts ; and these are united with the uropygial portion of
the dorsal tract by sparse contour-feathers." As Nitzsch himself
later on says that the pterylosis of the "Limicolse" closely ap-
proaches that of the Rallinse, and is but little modified from that type,

the evidence from pterylosis of the Ralline affinities of the Jaganas is

not very strong. In their possession of well-marked firm rectrices,

in the weakness of the lumbar tracts, and in the tendency to a divi-

sion of the dorsal tract into an anterior and a posterior fork, the
Parridse differ from the typical Rallidse, and approach the Limico-
line type. The same relationship is indicated bj the inner, or main,
pectoral tract, though very narrow, consisting, at least at its com-
mencement, of two or three rows of feathers in the Parridse, as well
as in the Charadriidse ; whereas in the typical Rallidse, according to

Nitzsch, it issues from the branch as only a single row of feathers.

Visceral Anatomy, ^c.

The tongue is long and narrow in shape, thin, and of horny con-

sistency. Its apex is slightly notched, and its base spinulose ; for

the greater part of its length it is strongly concave. The oeso-

phagus develops no crop ; and the proventriculus is zonary. There

^ " Ou the Value in Classification of a Peculiarity in the Anterior Margin of
the Nasal Bones of certain Birds," P. Z. S. 1873, pp. 33-78.

" P. Z. S. 1873, pp. 626-644.
' Besides Metopidius africantcs, Prof. Garrod dissected a specimen of Hy-

drophasianus chirurgus ; and some MS. notes of his on that species I have
incorporated in what follows.
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is a muscular gizzard, lined by a rather thick and hard epithelium.

The contents of the stomach, in one of the specimens examined, con-

sisted of small seeds mixed with vegetable debris and small frag-

ments of stone. The right liver-lobe is elongated, and twice as large

as the left ; and there is a well-developed gall-bladder. The caeca

are lateral in position, and closely approximated to the intestine,

which makes them difficvilt to see. They are mere nipples '2 inch

long '. In this respect Parra differs from all the Rallidse (except

Porzana notata) which have been examined, as in all of these the

caeca are long, sometimes very long. Of the Pluvialine birds,

only the Plataleidse and Rhinochetidse, with Sterna, Lams, and one

or two others, have such short cseca. The intestines measure, in

these two specimens of Parra jacana—small intestine 12'3 and
13" 2 inches, large intestine Tl and 1"0 inch respectively.

In Parra jacana and in Hydrophasianus africanus, as also in

Metopidius africanus, as already recorded by Garrod ^ there are

two carotid arteries. This is the number found in all the Rallidas,

and in most of the Pluviales, excepting the Turnicidse and Arctica

alle, according to Garrod ^ where there is only the left developed.

Myoloffy.

Parra jacana resembles P. (Metopidius) africana, as recorded by

Garrod *, in possessing the ambieus, femoro-caudal, accessory femoro-

caudal, semitendinosus, and accessory semitendinosus muscles, all

well developed *. Their formula is therefore AB . XY ". In both

these species the gluteus primus is well developed, covering the

biceps superficially towards the median line ; the gluteus quintus is

also well developed. As in the Rallidse, and the Gruidae^ and Eury-

pyga, amongst the Pluviales, the area of origin of the obturator

internus is triangular, as it is also in Sydrophasiatius ; in the Plu-

vialine birds generally it is oval. The two deep flexor tendons of

the foot are not at all ossified, but completely blend together some

way up the leg—in Metopidius, in fact, just below the joint. There

is no slip at all to the hallux, as was also found to be the case in

Parra a/ricana" and Hydrophasianus by Prof. Garrod. This is the

more remarkable on account of the very large size of the hallux in all

these birds. A special tendinous slip to that digit is very frequently

present in birds which have a very insignificant hallux indeed ; and I

know of no other case of a bird with such a large hallux as that of

the Parridse lacking the tendon. This fact would seem to indi-

cate that the Parridse may have been developed from some form

with a more normal-sized foot and a small hallux, which had no

' In Hydrophasianus chirurgus there is a strong gizzard, and the left liver-

lobe is smaller than the right ; the ciEca measure 'IS inch, the whole length of

the intestines being 12 inches.—Garrod's MSS.
2 P. Z. S. 1873, p. 469. » l. c. pp. 469, 470.

* P. Z. S. 1873, p. 641.

6 In HydrophaHianus all these live muscles are also present.

6 Cf. Garrod, P. Z. S. 1874, p. 123.

7 Garrod, P. Z. S. 1876, p. 199. ' P. Z. S. 1875, p. 348.



642 MR. w. A. FORBES ON THE [May 17,

special long flexor, the great size of their feet having heen developed

in accordance with their peculiar habits.

In the anterior extremity the second pectoral arises from nearly

the whole length of the sternum ; in all three genera the third pec-

toral is wanting. The expansor secundariorum is strong and

T-shaped, as in all Balline and many Pluvialine birds. In Parra

jacana (as in Hydrophasianus, according to Garrod) there is a dis-

tinct biceps slip to the patagium, as in all the Rallidoe, the Chara-

driidse, Gruidse, and many other Pluvialine birds. In Metopidius

africanus it is apparently absent, the absence being probably corre-

lated with the pecuhar expanded form of the radius (to be hereafter

described).

In the wing-membrane the tensor patagii brevis presents a pecu-

liar arrangement, t)ie tendon being completely divided into two por-

tions—an inner, more slender, and an outer, stronger one. The
former runs on to the fibrous tissue near the superficial origin of the

extensor metacarpi radiulis longior, and there stops ; the latter con-

tinues over this last muscle to the ulnar side of the arm, where it is

lost in the fibrous covering-tissue adjacent. Before crossing, how-

ever, it sends off a short, special wristward slip to the superficial

tendon of origin of the metacarpal extensor, as in many other groups

of birds. There is also a thin fibrous expansion given off just before

this to the tendon of the tensorpatagii longiis, and the tissue of the

patagium generally, as in many Pluvialine birds '. This splitting

up of the tensor patagii brevis tendon into two distinct slips, the ex-

ternal one in turn giving off a special wristward slip, occurs in many
Pluvialine birds {e.g. in Nnmenius arquatiis, Totanus calidris. Ma-
chetes pugnax, Himantopus nigricolHs, Thinocorus, and Attagis), but

never in the Eails, where the tendon is always much more simple,

not being divided into two separate parts, or giving off a wristward

slip. In fact, in most Rallidae it runs quite simply, as a narrow

straight tendon, onto the origin of the extensor metacarpi muscle,

and there stops.

The trachea is provided with the usual pair of sterno-tracheal

muscles; and the lower larynx, which is of simple structure, has also

only a single pair of intrinsic muscles.

Osteology.

From a consideration of the pterylographic, visceral, and myolo-

gical features only of the Parridae, perhaps no very definite conclusion

as to their affinities could be drawn. But their osteological cha-

racters, in this case, leave no doubt as to their real position. All

the skulls of Parridae which I have examined, including those of

ParrcB jacana and gyinnostoma, Metopidii indicus, africanus and

albinucha, and Hydrophasianus chirurgus, like that of Hydralector

cristata figured by Garrod ", are strongly schizorhinal, therein dif-

fering completely from that of the Rails, and resembling that of the

^ In Ht/drophasicmus much, tlie same arraugemeut of the tensor patagii brevis

obtains, to judge from a small drawing in Garrod's MS.
2 P. Z. S. 1873, p. 34, fig. 5.
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Pigeons, Plovers, and their allies (the " Charadriiformes" of Garrod ')

only amongst Homalogonatous birds.

There are well-developed basipterygoid processes, which are always

absent in the Rails, though of very frequent occurrence amongst the
" Pluviales," occurring in all the Charadriinae and Scolopacinse I

have examined.

In Pa7-ra jacana and Metopidius albinucha, the long, narrow,

slightly decurved vomer is emarginate apically, as in certain Cha-

SkuU of Parra jacana, from below ; natural size.

radriidse^ (see fig. 1). lu the Rallidse it is, I believe, always sharp
at the point.

The maxillo-palatine processes are rather slender and directed

backwards ; they have the form of concavo-convex lamellae, are not
at all swollen, and do not unite by some way in the middle Hue, the
vomer appearing between and (when the skull is viewed from the
palatal aspect) below them.

There is no ossified internasal septum, nor any ossification of the
narial cartilages. The lacrymal is small, ankylosed with the naso-
frontal region of the skull above, and with the " pars plana " below.
On the posterior aspect of the skull there are no traces of the

occipital fontanelles, which are found in so many of the birds re-

lated to the Plovers.

The supraorbital impressions for the nasal glands, which are so
conspicuous in most Plovers, the Gulls, Auks, and many other birds,

are absent in the Parridse.

The combinations depending on the presence or absence of basi-

pterygoid processes, of occipital foramina, and of impressions on the
top of the skull for the supraorbital glands, coincide, as may be seen
from the following table, pretty accurately, with hardly an excep-
tion, with the chief groups of the Pluviales (the web-footed Laridae
and Alcidse being omitted as irrelevant to our present purpose) as
determined by other characters. In the Table -f and — represent
respectively the presence or absence of the structure indicated. In
the Plataleidse and Gruidse the nasal glands occupy the truncated
edge of the cranium above the orbits, and hardly appear on its upper
surface : this condition I have indicated by the use of the double
sign (±).

I P.Z.S. 1874, p. 117.
^ Cf. Garrod, P. Z. S. 1877, p. 417, figs. 2-A.
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PLATALEIDiE.

Ibis rubra
Platalea ajaja '..

leucorodia

Grrus cinerea

americana ....

australasiana .

Aramus scolopaceus.

Charadriid.e.
Numenius arquatus

.

pbreopus
Recurvirostra avocetta

Triuga canutus
cinclus

jEgialites hiaticula

Eudromias morinellus.

.

Vanellus (cristatus ?) ..

Machetes pugnax
HiBmatopus ostralegus..

Himantopus nigricollis

Limosa melanura

Parrid^.
Metopidius albinucha .

indicus

Parra jacana
Hydropbasianus cbirurgus.

TCRNICID^.
Turuix lepurana

Hemipodius varius

?

Dromas ardeola ^

Chionis alba

Attagis gayi

Tbinocorus rumicivorus
dorbignyanus

Cursor!us gallicus

Glareola pratincola

Occipital

foramina.

+
+
+

+
+
4-

+

+
+
+
+
+
+
+
+1
+
+
+
+

IIHINOCHETID.E.

Rhinocbetus jubatus
Eurypyga belias

Mesitib^.
Mesites unicolor*.

Basiptery-

goid pro-
cesses.

+

+
+
+
+
+
+
+
+

+
+
+
+

+
+

Supraorbi-

tal impres-

sions.

±
±
±

+
±
±
+

+
+
+
+
+
+
+
+
+

+
+
+
+
+
+
+

^ Sometimes ossified.

^ There is a perfect steleton of this peculiar form in the Cambridge Uniyer-
sity Museum, which I Lave examined.

^ I only know the cranial characters of this bird from the plate illustrating

M. Milne-Edwards's memoir (Ann. Sci. Nat. [6] vol. vii. art. no. 6).
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The drawing (fig, 2) of the sternum of Metopidius albinucha
will show how unlike it is to that of the Rallidse. In the latter
group the sternum is always peculiar in that the xiphoid processes
exceed in length the body of the sternum, which tapers to a point
posteriorly, and from which they are separated by very long and
well-marked triangular notches. The carina sterni also is less well
developed ; and the clavicles are weaker and straighter, being less

convex forwards, than in the Parridse. The sternum and clavicles

Fig. 2.

Sternum and shoulder-girdle of Metopidim albinucha, viewed laterally
;

natural size.

of Parra and Metopidius in general form, on the other hand, re-
semble closely the type found in some of the Pluvialine birds (e. g.
Thinocorus, Attagis).

The pelvis, again, of the Rails presents certain well-marked pecu-
liarities. If that of Rallus aquaticus be taken as a typical form
it will be found that the ilia are long and narrow, and but little ex-
panded in their preacetabular part. The postacetabular portion of
the pelvis is but little bent down on the preacetabular part ; and the
ischia and pubes are but little everted. The ischia are united by
broad bony plates to about the three most posterior "sacral" ver-
tebrae ; between these plates and the expanded part of the ilia above
are well-developed and deep fossae, occupied, in the fresh state, by
the posterior portion of the kidneys. Viewed from above, the well-
marked " postacetabular " ridge, which divides off the dorsal from
the lateral aspect of the pelvis, running from just behind the anti-
trochanteric eminence to the posterior spine of the ilium, presents, a
little behind those two points, a strongly projecting process. The
greatest breadth of the postacetabular part of the pelvis is there-
fore here, and not at the more anteriorly-situated prominence
close to the antitrochanter. Viewed from the side, this ridge forms
a sort of overlapping roof to the slightly excavated external pelvic
fossa. The genera Ocydromus, Aramides, Fulica, and Porphyrio do
not essentially depart from this type.

In Parra and Metopidius ' the ilia are wider and more expanded
* Milne-Edwards has also described the difference of the pelvis in the Jacjanas

as compared with that of the true BnlUdss : cf. ' Oiseavu Fossiles,' ii. p. 123.
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anteriorly. The postacetabular ridge has hardly any median pro-

jection ; and the pelvis is widest, dorsally, just behind the antitro-

chanters. The plates of bone between the ischia and sacrum are

narrower, and the posterior part of the renal fossae less well de-

veloped, and more open, in consequence. In all these points these

forms thus approach the Limicoline birds.

There is one other point of interest in the osteology of the Parridse.

This is the extraordinary form assumed by the radius in some of the

genera. In birds, as a rule, the ulna is a stouter bone than the

radius, this last being almost universally a slender cylindrical bone.

In Metopidius africanus, as already noticed by M . A. Milne-Edwards^

as well as in M. albinucha and in M. indicus (as I have been able to

ascertain by extracting the wing-bones from a skin), the radius pre-

sents the form shown in the drawing (fig. 3), being dilated and

Fig. 3.

Wing-bones of Metopidius albinucha, to show the peculiarly modified radius

;

natural size.

flattened into a suhtriangular lamellar-like expansion for its distal

half. Its superior surface is slightly grooved posteriorly for the

tendon of the extensor metacarpi radialis longior muscle.

This dilated portion forms the margin of the patagial space for

its distal portion. A considerable portion of the marginal tendon of

the tensor patagii longus is inserted into the radius at the angle of

the bone ; the main tendon, however, continues in a groove on

the inferior aspect of that bone, a little behind the border, to its

ordinary insertion. About half of the peculiar flattened radius is

left bare of muscle above, the extensor metacarpi, as already stated,

playing over its lower half. Below, the flattened area is largely

covered by the fibres of the pronator radii superjicialis, which ex-

tend up nearly to the margin of the bone ; below this is the pronator

radii profundus, which likewise has an extensive insertion into the

lower part of the bone. The margin of the bone, where it is super-

ficial, is slightly roughened ; and no doubt the peculiar form of

radius is associated with the quarrelsome habits of these birds, this

dilated and somewhat scimitar-shaped bone being probably capable

of inflicting a very severe downward blow.

In Parra jacana and P. gymnostoma the radius presents the ordi-

nary form; and the same is the case in Hydrophasianus chirurgus.

In these two genera, it is to be observed, the metacarpal " spur
"

' Oiseaux Fossiles,' ii. p. 134.
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is much more developed and sharp than in the species of Metopidius,

where it is small and blunt ; so that there is a correlation apparently

between a sharp spur and a simple radius, and a blunt spin- and

flattened radius. In Hydralector gallinacea there is a blunt spur,

with, so far as I can make out from a skin, a flattened radius.

The •' claw " or "spur" of the wing of the Jagantis has, it may
be observed, no relation whatever to the " claw " or nail of the pollex,

which is also present, though small, in all the three genera I have

examined. The " spur," in Parrajacana at least, consists of an ex-

ternal, translucent, yellow epidermic layer, which invests a central

core of compact fibrous tissue, this in turn being supported by a

bony projection developed at the radial side of the first metacarpal.

As regards the position of the Parridse in the group Pluviales, it

appears to me that they form a well-marked family, with no very

obvious relationships to any of the other families of that group, ap-

proaching, however, perhaps most nearly to the Charadriidse, from

which they are easily distinguishable by the absence of supraorbital

glands and occipital foramina, by their enormously elongated

toes, by the number of rectrices, and other points. A brief definition

of the Parridse may be given as follows :

—

Charadriiform birds, with ten rectrices, short cseca, and a tufted

oil-gland ; with the ambiens, accessory femoro-caudal, and accessory

semitendinosus muscles developed, and with the obturator internus

triangular ; with a two-notched sternum, and with the digits, in-

cluding the hallux, greatly developed ; with the skull provided with

basipterygoid processes, but lacking occipital foramina and supra-

orbital gland-impressions.

4. Description d'une nouvelle Belette du Perou septentrional.

Par L. Taczanowski, C.M.Z.S.

[Eeceived April 20, 1881.]

MUSTELA JELSKII, n. Sp.

Minor, castaneo-brunnea, capite obscuriore ; subtus isabellina

;

pedes corpori concolores ; Cauda corpore paulo brevior, apice nigra;

mystacibus longissimis

.

Hub. Peruvia bor. orient.

Un exemplaire d'une Belette pris par M. Jelski a Cutervo, au
nord-est du Perou, et d(5pose au Musee de Varsovie, voisin de la

M. macroura, mais beaucoup plus petit, n'atteiguant pas les dimen-

sions de la M. erminea d'Europe, me semble appartenir a une forme
inedite. Get individu me parait etre adulte, car ses dents sont fort

usees et le squelette fort durci.

La couleur generale est brune avec une nuance marron plus faible

que dans la M. macroura, a tete distinctement plus foncee ; celle de

la moitie basale de la queue est analogue a celle du corps, passant

ensuite en une l^gere teinte distinctement plus jaunatre, I'extr^mite

memeest d'un noir brunatre sur I'espace d'un pouce et demi. Les
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oreilles garnies de poils de la meme couleur que les parties environ-

nantes de la tete. Tout le dessous, en commen§ant du menton,

ainsi qu'une bande sur le cote interne des pattes anterieures, n'at-

teignant pas leur extremite, et une large bande sur la moitie ante-

rieure du devant de la cuisse sont d'une couleur isabelle, blanchatre

sur le menton et le haut de la gorge et plus jaune sur le reste. Les
pattes sont de la meme nuance que le corps. Le poil est gris dans la

moitie basale, d'une nuance plus pale que celle dans la M. macroura,

sans anneau median. Les ongles blanchatres.

Longueur depuis le nez jusqu'a la naissance de la queue 203, de

la queue avec le poil 150, queue sans poil 120, de la tete 77, du
tarse jusqu'au bout des ongles 37 millini.

La tete de cette Belette est proportionnellement un peu plus courte

que dans la M. macroura, et beaucoup moins longue que dans la

M. erminea. Sa queue est presque egalement velue dans toute sa

longueur et terminee en pointe obtuse. Ses canines sont relative-

ment beaucoup plus epaisses que celles de la M. macroura ; les

ongles des pattes anterieures beaucoup pins courts et beaucoup plus

eleves a la base ; elle se distingue principalement de cette derniere

espece par la longueur des moustacbes, qui depassent de plus de

vingt millimetres le bord posterieur de I'oreille, tandis que dans la

Belette citee les cils les plus longs le depassent de tres peu. La
couleur generale differe en ce dans les deux especes, que le brun
dans cette petite forme ne presente pas de nuance jaune-marron,

caracteristique dans la grande.

L'individu de cette nouvelle espece a le cou et le devant du dog
parseme de quelques poils blancs, une meche de cette couleur au
front et quelques poils §a et la sur les autres parties foncees du corps,

ce qui indique une certaine tendance au changement de la couleur.

Outre les deux especes peruviennes a longue queue, M. Stolz-

mann a fourni de Tambillo deux peaux d'une troisieme forme. Cette

Belette est a queue beaucoup plus courte et s' applique parfaitement

a la description de la M. agilis, Tscb., ne presentant qu'un seul

detail de la coloration qui n'est pas d'accord, c'est a dire que le

dessous du corps n'est pas gris comme le dit Tschudi, mais fauve

roussatre comme celui dans la M.frenata de Californie, a laquelle

ressemble aussi I'exemplaire adulte par le collier blanchatre egale-

ment dispose devant les oreilles, quelques poils blancs epars au
milieu du front a la place de la tache caracteristique de cette derniere

espece, et la couleur jaune claire etendue jusqu'a I'extremite des

pattes anterieures. Au premier coup d'ceil cet exemplaire ressemble

h la M./renaia, mais cette derniere a la conque auriculaire beau-

coup plus developpee. Je suppose done que c'est plutot la M.
agilis de Tschudi, qui dit que 1'animal varie beaucoup dans sa

coloration.

L' autre exemplaire de la meme localite, beaucoup plus petit, pro-

bablement jeune, est sur tout le dessus du corps d'une couleur beau-

coup plus pale que dans I'adulte, et uniforme partout, excepte I'ex-

tremite de la queue, qui est plus foncee, sans taches claires sur la

tete et sans aucune trace de collier ; la nuance de ses parties infe-



1881.] MR. KIRBY ON HYMENOPTERA FROM SOCOTRA. 649

rieures du corps est beaucoup moias jaunatre. Dans I'adulte et dans

le jeune les plus longues moustaches n'atteignent pas I'oreille.

Monsieur Stolzmann anuonce dans sa derniere lettre la capture

d'une Belette differente de toutes ces especes, plus grande que la

M. macroura et disthicte par quelques details de la coloration, ce

qui coufirine I'opinion de M. Tscliudi, exprimee dans sa ' Fauna
Peruana,' sur I'existence de plusieures especes de cet genre dans
les Andes de I'Araerique meridionale.

5. On the Hymeaoptera collected by Prof. I. Bayley Balfour

in Socotra. By W. F. Kirby, Assistant in the Zoolo-

gical Department, British Museum.

[Received April 23, 1881.]

The small collection of insects lately made in Socotra by Prof.

Balfour, and deposited in the British Museum, contained only six

specimens of Hymenoptera, belonging to four species. Of these,

two are apparently new to science, and the others are well-known
and wide-ranging species, the occurrence of which in the island is

in nowise remarkable.

I proceed to enumerate the species as follows :

—

Apid^.
1. XyLOCOPA JESTUANS.

Apis cesiuans, Linn. Syst. Nat. i. p. 5/9. no. 37 (1758).

A well-known and widely distributed East-Indian species.

Vespid^.

2. Belenogaster saussurei, sp. n.

Exp. al. li in. ; long. corp. II lines.

Not closely allied to any known species.

Head, antennae, prothorax, scutellum, postscutellum, legs, and
abdomen of a lively chestnut colour ; meso- and metathorax, sides

of pectus, and segments 2 and 3 of the abdomen black. The pro-

thorax is indistinctly and narrowly bordered with yellowish ; and
the mouth-parts are more or less yellow in the male. The first seg-

ment of the abdomen is distinctly bordered behind with yellow, most
broadly on the upper part of the sides. The thorax, scutellum, &c.

are finely punctured ; and there are three very shallow longitudinal

grooves on the mesothorax, and a more distinct groove in the

middle of the metathorax. Wings smoky brown, with iridescent

reflections ; nervures brown or reddish brown
;
yellowish towards the

base and along the costa and inner margin of the fore wings.

POMPILID^.

3. Mygnimia extranea, sp. n.

Exp. al. 2 in. 1 line to 2 in. 6 lines ; long. corp. 1 in. to I in.

5 lines.

Proc. Zool. Soc—1881, No. XLII. 42
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Allied to M. vindex. Smith, from S. Africa, and M. pi-odigiosa,

Gerst., from E. Africa.

Male. Head, antennge, prothorax, and legs reddish, a very nar-

row bright red line round the eyes, and the mouth also shading into

bright red ; mesothorax black above, with three carinas in front, and a

broad raised ridge behind ; scutellum deeply incised ; metathorax

oval, truncated behind, and clothed with long hair. Pectus and

abdomen clothed with a coppery green pile ; the middle of the pectus

with a few long grey hairs. Wings deep purple or violet, with blue

and green reflections.

Female. Similar, but with the red colouring less marked, espe-

cially on the head and prothorax.

SPHEGIDiE,

4. PeLOP(EUS ^GYPTIUS.

Sphex cegyptia, Linn. Syst. Nat. i. p. 569, no. 4 (1758).

Sphex spirifex, Linn. loc. cit. p. 570. no. 8.

A common species in South Europe, and apparently spread over

nearly the whole of Africa.

6. On the Range of Apogon ellioti. By Francis Bay, F.Z.S.

[Eeceived April 29, 1881.]

Apogon nigripinnis, Giinther, Catal. i. 1859, p. 235; Plavfair,

Fish. Zanzibar, 1866, p. 20 (not Cuv. & Val. ii. p. 152).

A. ellioti. Day, Fishes of India, part. i. 18/5, p. 63, pi. xvii.

fig. 1.

A. arafurce, n. sp., Giinther, Shore Fishes of 'Challenger,' 1880,

p. 38, pi. xvi. fig. c.

Among the littoral forms of fishes collected by the 'Challenger'

are some which appear to me to have a much wider range than is

adverted to in the late interesting contribution to our ichthyological

knowledge. Having been in Loudon last week, I took the oppor-
tunity of re-examining the forms in the national Museum recorded

as A. nigripinnis, and likewise the fine single example of -4. arafurce

brought home by the Expedition from the Arafura Sea.

I would premise that, having had the opportunity of comparing the

example at the Jardin des Plautes, said to be the type of ^. nigri-

pinnis, C. v., with the one I figured in the ' Fishes of India,' pi. xvi.

fig. 6, I feel confident of their being identical. I also think that

there can exist but little reasonable doubt that most of the spe-

cimens named A. nigripintiis in the British Museum are young
examples of A. ellioti. They were received from Zanzibar, the East

Indies, and China.

When I published the 'Fishes of India,' I only possessed two
examples from India. Since that time, owing to the kindness of Dr.
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Keess and others, I have received several more from Madras, and am
consequently able to distribute them among various European
museums.
The example of A. arafuree still shows the faint vertical bands

which are so much better seen in the immature. The dorsal spines

are damaged ; and the fish has its mouth distended, in which position

it has become permanently fixed, owing probably to having been put
into rather strong spirit soon after its capture.

Apogon eUioti is one of those shore forms which extend through the

Indian Ocean from the east coast of Africa to the Malay archipelago

and China, likewise to the Arafura Sea on the coast of New Guinea.

It is rather remarkable that Dr. Bleeker did not obtain it ; he had
one from my collection, and informed me that it was new to him.

June 7, 1881.

Professor Flower, LL.D., F.R.S., President, in the Chair.

The Secretary called the attention of the Meeting to the opening

of the Insectarium in the Society's Gardens, which had taken place

on the 25th of April last ; and remarked, that although of late years

many entomologists had been in the habit of rearing insects in cap-

tivity for the purpose of watching their transformations and obtaining

good specimens in each stage of existence, nothing like a systematic

attempt, so far as he knew, had been previously made to form a

general collection of living insects for exhibition. As in former

days as regards reptiles and the lower marine animals, so in the

present instance as regards its Insectarium, the Society seemed to be

first in the field, and, so far as could be judged from the progress

already made, to be likely, if not altogether successful, to attain

many interesting and instructive results.

The building in the Gardens now used as an Insectarium was con-

structed of iron and glass on three sides, with a brick back to it, and
formerly formed part of the refreshment buildings. It had been

moved to its present site, on the north bank of the canal near the

north entrance, last autumn, and had been used during the winter

as a nursery for delicate monkeys and tropical birds. The cases con-

taining the insects, to which it was now devoted, were arranged on

stands all round the building, and also occupied two tables in the

centre. The cases used for the principal specimens were formed of

zinc plates. The upper part of them was glazed on all four sides,

the top being formed of perforated zinc so as to admit the air.

The food-plant or object required for the suspension of the chry-

salises, when that stage of the insect was exhibited, was inserted

into the case through a circular hole in the bottom ; but the glass

front also opened, so that ready access could be obtained to the

interior. The larger cases in the front row measured about 24
inches in breadth by 18 in depth, and were 32 inches in height.

42*
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The cases in the opposite row were of similar construction, but

rather smaller iu dimensions.

The cases on the south side (on each side of the entrance door)

have been mostly appropriated to the exhibition of the larger and liner

species of silk-producing moths of the family Bombycidae. Amongst
them might be specially noticed Glover's Silk-moth (Samia gloveri)

and the Cecropian Silk-moth {8. ceeropia) of North America,

Perny's Silk-moth {Attacus pernyi) of Northern China, the Tusseh

Silk-moth {A. mylitta) of India, and the great Emperor Moth
{Saturnia pyri) of Europe.

On the north side of the Insectarium the smaller cases were

devoted principally to the rarer and more noticeable moths and

butterflies of Europe, such as the Swallow-tailed Butterfly (Papilio

machaon), the Black-veined Butterfly {Aporia cratcegi), the Purple

Emperor (Apatura iris), and the Orange-tip (Anthucharis car-

damines), among the former, and the Scarlet Tiger-moth {Calli-

morpha dominula) and Emperor Moth {Saturnia carpini), among
the latter group. The series was continued, mixed with other

forms, at the east end of the building. On the large tables in the

middle of the Insectarium were examples of other butterflies,

moths, beetles, mayflies, stoneflies, and aquatic insects of different

kinds. The whole series exhibited now contained examples of about

fifty species ; but daily additions were made to it.

Finally, the Secretary observed, every specimen in the Insectarium

was distinctly labelled, and that over each of the principal cases was

fixed a glazed box, in which was placed preserved specimens of the

various stages of metamorphosis of the insect exhibited in the case

beneath.

The Insectarium had been placed under the sole charge of Mr.
William Watkins, an experienced entomologist and breeder of

insects, whose name was well known to many naturalists. Mr.
Watkins, whose services had been secured for the Society for the

purpose of inaugurating this interesting exhibition, had prepared

the subjoined Report on the insects already bred and exhibited under

his charge.

Iteport on the Insects exhibited in the Insectarium during the

month of May 1881.

1. Exotic Lepidoptera.

Samia gloveri.—Specimens of this species emerged almost daily

through the month; and fertile eggs were obtained, which hatched

on the 12th instant. The larvae when hatched are a shining black,

with numerous spines of the same colour ; after the first change,

which took place in six days, they assume a yellowish colour ; at

the second moult they become green with paler-coloured spines,

each tipped with bright red. A choice of many shrubs were given

them, but although they ate plum and sallow they left these for

gooseberry, which they are now thriving well upon.

Sumia ceeropia—This species emerged through the month, and
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copulation was frequent ; a large number of eggs were obtained,
but many are not fertile, perhaps owing to the stock already
having been interbred. Young larvae hatched on the 14th instant,
and are growing well. Food-plant Plum.

Attacus cynthia.—This species commenced to emerge towards
the end of the month, but only 4 sfiecimens have yet appeared. It

is usually the latest species of all.

Attacus pernyi.—Perfect insects of this species were on view
throughout the month. Fertile eggs obtained, which commenced
to hatch 30th instant, and are doing well. Food-plant Oak.

uittacus mylitta.—This species commenced to emerge on 28th
instant, a beautiful male being bred ; on the following day a male
and female emerged, the first male was therefore preserved. Eggs
obtained, which are probably fertile.

Attacus atlas.—Throughout the latter half of the month speci-
mens of this species have emerged, and many fine ones are preserved.
Eggs will probably be obtained later ; many more still to come out.

Actios selene.—The first specimen of this species emerged on the
last day of the month.

Actias luna.—During the early part of the month specimens of
this species emerged. Eggs have been obtained, but it is doubtful
if they are fertile.

Telea promethea.—The cocoons of this species have as yet only
produced a large Ichneumon-fly (Opkion, sp.inc). Many visitors
have evinced great interest on seeing these large parasites in the cage
produced from perfectly-formed Lepidopterous cocoons externally,
and internally a stout well-made oval cocoon of the Hymenoptera.

Anthcera yama-mai.—The larvae of this species produced from
eggs have done fairly well ; many are now nearly full fed aud about
to spin. Food-plant Oak.

British Lepidoptera.

Rhopalocera.

Papilio machaon.—Imagines of this species have been on view
almost daily throughout the month.

Anthocharis cardamines.— Jivivm^ the first half of the month
imagines of this species were bred.

Aporia cratcegi.—'Sim&W larvae of this species were obtained and
fed up, producing the first imagines 27th instant. The three stages
of larva, pupa, and imago are now exhibited.

Apatura iris.—This species has unfortunately not done well. I was
unable to detect them in the act; but the numbers slowly diminished,
and I am led to the conclusion that the larvae are cannibals. On
several occasions I observed them worrying each other. Only
2 out of 24 larvae have been saved ; the first of these is now a pupa,
the other feeding up. There were 6 larvae found dead.

Limenitis sihylla.—This species was bred from small larvse
obtained from the New Forest and Germany ; and the three stao'es

were on view during the last ten days of the month.
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Melitcea cinxia.—Imagines of this species were bred from larvae

during the mouth ; and perfect insects were on view nearly the whole

month through.

Nemeobius lucina.—Imagines of this species emerged from pupae

during the month.

Heterocera.

Chelonia caja.—Larvae of this species attained a fine size, and

produced large imagines, commencing to emerge at the latter end of

the month.
Chelonia. villica.—The larvae of this species spun up during the

early part of the month ; and many fine imagines have been produced

during the last ten days of the month.

Callimorpha dominula.— Larvae and pupae of this species were on
exhibition during first half of the month, and imagines during last

half. The species fed up well, and produced full-sized imagines.

Odonestis potatoria.—This species fed very slowly during the

month. Cocoons were formed towards the latter end.

Orgyia gonostigma.—The handsome larvae of this species were

exhibited during the earlier part of the month, and some females

(apterous) bred and exhibited.

Lasiocainpa quercifolia.—The larvae of this species fed up well,

and produced full-sized cocoons towards the end of the month.

Saturnia carpini.—Larvae of this species hatched from eggs

obtained May 24. Food-plant Plum.
Bombyx neustria.—A colony of these larvae were obtained small,

and have fed up well, many cocoons being in the cage at end of

the month.
Cossiis ligniperda.—A piece of the branch of a willow-tree much

bored, and containing larvae of this species, was exhibited from

the 28th instant.

Catoccda fraxini.—The larvae of this species obtained from eggs

grew well till they wei'e nearly an inch long, when they refused food

and gradually died off. A second batch retained in my studio were

then placed in the Insectarium ; and these likewise died. I think

they were hatched too early.

Catocala sponsa.—Young larvae of this species obtained from eggs

did not do well, gradually dying off. I retained a few in my studio,

and put them iu the Insectarium when an inch long ; and they

rapidly fed up, and are nearly full-fed.

TJropteryx sambucata.—The stick-like larvae of this species were

very interesting when visitors could distinguish them from the twigs

of hawthorn upon which they were feeding.

European Rhopalocera.

Apatura ilia.—Two larvae of this species obtained from Germany.
Both are now full-fed and about changing.

MeJitcEa maturna.—Imagines of this species were bred from larvae

sent from Grermany.
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European Heterocera.

Heterogrjnis penella.—A batch of freshly-hatched larvae were pre-

sented by Lord AValsiugham on the 23rd instant. The larvae are

growing slowly, and feed upon the cultivated yellow-flowering

Genista, drilling regular little round holes in the leaves.

British Hymenoptera,

A piece of heather containing three cocoons of the Sand-Wasp
{Pelopoeus, sp. inc.) were presented to the Society by Col. Irby,

F.Z.S., and produced two imagines 23rd and 24th instant.

British Neuroptera.

The larvae of Libellula depressa have done well ; but those of

Agrion, sp. inc., have all died. It is probable that these species

require running water of a temperature not above 50°. Ephemera,
sp. inc., grew well, and produced two imagines.

European Neuroptera.

Myrmeleon formicarius.—Fifteen larvae of this insect were ob-

tained from France, and have established themselves ia some sand

in a glass shade, exhibiting their pits as in a wild state.

British Coleoptera.

Imagines ofDi/tiscus marginalis, Hydroj)hilus piceus, and Cicindela

campestris exhibited. One larva of Dytiscus marginalis was ex-

hibited for half the month, when it was attacked by a species of

fungus and died.

British Trichoptera.

Caddis-flies {Phryganea, sp. inc.).—These have lived, and many
are probably mere pupae.

Exotic Orthoptera.

Eggs of 5 species of Leaf-insects were received from Mr. Water-
house, British Museum, and are exhibited in a suitable vessel should

they hatch.

There have also been exhibited :

—

British Hemiptera.

Notonecta glauca, and eggs obtained, which hatched and attained

half growth.

Nepa cinerea ; and
Aquatic Spiders (Arachnida).

General Remarks.

I have not been able to add a number of species that I should
have wished, owing to a severe illness, which suddenly attacked me
on the 14th instant.
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The imagines that have emerged have nearly all been fine and

perfect, a very small percentage indeed of deformed insects coming

out ; and as a rule the house is well adapted, in my opinion, for any

exotic species and most of the British, the latter emerging much
earlier than would be the case in their wild state ; but there is no

apparent diminution in size, speaking from imagines obtained from

small larvae, as is frequently the case with larvae bred in con-

finement.

June 6, 1881. Wm. Watkins.

The following papers were read :

—

1. On the Development of the Skeleton of the Paired Fins of

Elasmobranehiij considered in Relation to its Bearings

on the Nature of the Limbs of the Vertebrata. By F.

M. Balfour, F.R.S., F.Z.S., Fellow of Trinity College,

Cambridge.
[Received June 2, 1881.]

(Plates LVII., LVIII.)

Some years ago the study of the development of the soft parts of

the fins in several Elasmobranch types, more especially in Torpedo,

led me to the conclusion that the vertebrate limbs were remnants of

two continuous lateral fins^ More or less similar views (which I

was not at that time acquainted with) had been ])reviously held by
Maclise, Humphrey, and other anatomists ; these views had not,

however, met with much acceptance, and diverge in very important

points from those put forward by me. Shortly after the appearance

of my paper, J. Tliacker published two interesting memoirs com-
paring the skeletal parts of the paired and unpaired fins^.

In these memoirs Thacker arrives at conclusions as to the nature

of the fins in the main similar to mine, but on entirely inde-

pendent grounds. He attempts to show that the structure of the

skeleton of paired fins is essentially the same as that of the

unpaired fins, and in this comparison lays special stress on the very

simple skeleton of the pelvic fin in the cartilaginous Ganoids, more
especially in Acipeiiser and Polyodon. He points out that the

skeleton of the pelvic fin of Polyodon consists essentially of a series

of nearly isolated rays, which have a strikingly similar arrange-

ment to that of the rays of the skeleton in many unpaired fins. He
sums up his views in the following way^:

—

^ Monograph on the Development of Elasmobranch Fishes, pp. 101, 102.
^ J. K. Thacker, " Median and Paired Fins ; a Contribution to the History

of the Vertebrate Limbs," Trans, of the Connecticut Acad. vol. iii. 1877.

J. K. Thacker, " Ventral Fins of Ganoids," Trans, of the Connecticut Acad,

vol. iv. 1877.
3 Loc. cit. p. 298.
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" As the dorsal and anal fins were specializations of the median
folds of Amphioxus, so the paired fins were specializations of the two
lateral folds which are supplementary to the median in completing
the circuit of the hody. These lateral folds, then, are the homo-
logues of Wolfl[ian ridges, in embryos of higher forms. Here, as in
the median fins, there were formed chondroid and finally cartila-
ginous rods. These became at least twice segmented. The orad
ones, with more or less concrescence proximally, were prolonged
inwards. The cartilages spreading met in the middle line ; and a
later extension of the cartilages dorsad completed the limb-girdle.

"Thehm.bs of the Protognathostomi consisted of a series of parallel
articulated cartilaginous rays. They may have coalesced somewhat
proximally and orad. In the ventral pair they had extended them-
selves mesiad until they had nearly or quite met and formed the
hip-girdle; they had not here extended themselves dorsad. In the
pectoral limb the same state of things prevailed, but was carried a
step further, namely, by the dorsal extension of the cartilage consti-
tuting the scapular portion, thus more nearly forming a ring or
girdle."

The most important point in Thacker's theories which I cannot
accept is the derivation of the folds, of which the paired fins of the
Vertebrata are supposed to be specializations, from the lateral folds of
Amphioxus

; and Thacker himself recognizes that this part of his
theory stands on quite a different footing to the remainder.
Not long after the publication of Thacker's paper, an important

memoir was published by Mivart in the 'Transactions' of this
Society \ The object of the researches recorded in this paper was,
as Mivart explains, to test how far the hard parts of the limbs and
of the azygos fins may have arisen through centripetal chondrifica-
tions or calcifications, and so be genetically exoskeletal".

Mivart's investigations and the majority of his views were inde-
pendent of Thacker's memoir; but he acknowledges that he has
derived from Thacker the view that pelvic and pectoral girdles, as
well as the skeleton of the hmbs, may have arisen independently of
the axial skeleton.

The descriptive part of Mivart's paper contains an account of the
structure of a great variety of interesting and undescribed types of
paired and unpaired fins, mainly of Elasmobranchii. The following
is the summary given by Mivart of the conclusions at which he has
arrived ^ :

—

"1. Two continuous lateral longitudinal folds were developed,
similar to dorsal and ventral median longitudinal folds.

" 2. Separate narrow solid supports (radials), in longitudinal series,
and with their long axes directed more or less outwards at right

1 St. George Mivart, "On the Fins of Elasmobranchii," Zoological Trans
vol. X.

2 Mivart used the term exoskeletal in an unusual and (as it appears to me)
inconvenient manner. The term is usually applied to dermal skeletal structures

;

but the skeleton of the limbs, with which we are here concerned, is undoubtedly
not of this nature.

3 Loo. cit. p. 480.
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angles with the long axis of the body, were developed in varying

extents in all these four longitudinal folds.

"3. The longitudinal folds became interrupted variously, but so

as to form two prominences on each side, i. e. the primitive paired

limbs.

"4. Each anterior paired limb increased in size more rapidly than

the posterior limb.

"5. The bases of the cartilaginous supports coalesced as was

needed, according to the respective practical needs of the different

separate portions of the longitudinal folds, i. e. the respective needs

of the several fins.

" 6. Occasionally the dorsal radials coalesced (as in JSTotidanus

&c.) and sought centripetally {Pristis &c.) adherence to the skeletal

axis.

" 7. The radials of the hinder paired limb did so more constantly,

and ultimately prolonged themselves inwards by mesiad growth from

their coalesced base, till the piscine pelvic structure arose, as, e.g., in

Squatina.
" 8. The pectoral radials with increasing development also coalesced

proximally, and thence prolonging themselves inwards to seek a

point d'appui, shot dorsad and ventrad to obtain a firm support,

and at the same time to avoid the visceral cavity. Thus they came
to abut dorsally against the axial skeleton, and to meet ventrally

together in the middle line below.
" 9. The lateral fins, as they were applied to support the body on

the ground, became elongated, segmented, and narrowed, so that

probably the line of the propterygium, or possibly that of the

mesopterygium, became the cheiropterygial axis.

" 10. The distal end of the incipient cheiropterygium either pre-

served and enlarged preexisting cartilages or developed fresh ones to

serve fresh needs, and so grew into the developed cheiropterygium
;

but there is not yet enough evidence to deteriuine what was the

precise cQurse of this transformation.

"11. The pelvic limb acquired a solid connexion with the axial

skeleton (a pelvic girdle) through its need of a point d'appui as a

locomotive organ on land.

"12. The pelvic limb became also elongated; and when its

function was quite similar to that of the pectoral limb, its structure

became also quite similar (e. g. Ichthyosaurus, Plesiosaurus, Chelydra,

&c.) ; but for the ordinary quadrupedal mode of progression it

became segmented and inflected in a way generally parallel with,

but (from its mode of use) in part inversely to, the inflections of the

pectoral limb."

Giinther ' has propounded a theory on the primitive character of

the fins, which, on the whole, fits in with the view that the paired fins

are structures of the same nature as the unpaired fins. The interest

of Giinther's views on the nature of the skeleton of the fins more
especially depends upon the fact that he attempts to evolve the fin

' "Description of Ceratodus," Phil. Trams. 1871.
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of Ceratodus from the typical Selachian type of pectoral fin. His

own statement on this subject is as follows '
:

—

" On further inquiry into the more distant relations of the Cei-a-

todus-\\mh, we may perhaps be justified in recognizing in it a modi-

fication of the typical form of the Selachian pectoral fin. Leaving

aside the usual treble division of the carpal cartilage (which, indeed,

is sometimes simple), we find that this shovel-like carpal forms the

base for a great number of phalanges, which are arranged in more
or less regular transverse rows (zones) and in longitudinal rows

(series). The number of phalanges of the zones and series varies

according to the species and the form of the fin ; in Cestracion

philippi the greater number of phalanges is found in the proximal

zones and middle series, all the phalanges decreasing in size from the

base of the fin towards the margins. In a Selachian with a long,

pointed, scythe-shaped pectoral fin, like that of Ceratodus, we may,

from analogy, presume that the arrangement of the cartilages might

be somewhat like that shown in the accompanying diagram, which

I have divided into nine zones and fifteen series.

"When we now detach the outermost phalanx from each side of

the first horizontal zone, and with it the other phalanges of the same
series, when we allow the remaining phalanges of this zone to

coalesce into one piece (as, in nature, we find coalesced the carpals

of Ceratodus and many phalanges in Selachian fins), and when we
repeat this same process with the following zones and outer series,

we arrive at an arrangement identical with what we actually find ia

Ceratodus.'^

While the researches of Thacker and Mivart are strongly confir-

matory of the view at which I had arrived with reference to the

nature of the paired fins, other hypotheses as to the nature of the

skeleton of the fins have been enunciated, both before and after the

publication of my memoir, which are either directly or indirectly

opposed to my view.

Huxley in his memoir on Ceratodus, which throws light on so

many important morphological problems, has dealt with the nature

of paired fins '.

He holds, in accordance with a view previously adopted by
Gegenbaur, that the limb of Ceratodus " presents us with the nearest

known approximation to the fundamental form of vertebrate limb or

archipterygium," and is of opinion that in a still more archaic fish

than Ceratodus the skeleton of the fin " would be made up of homo-
logous segments, which might be termed pteromeres, each of which
would consist of a mesomere with a preaxial and a postaxial para-

mere." He considers that the pectoral fins of Elasmobranchii, more
especially the fin of Notidanus, which he holds to be the most
primitive form of Elasmobranch fin, " results in the simplest possible

manner from the shortening of the axis of such a fin-skeleton as that

of Ceratodus, and the coalescence of some of its elements." Huxley

1 Loc. cit. p. 534.
^ T. H. Huxley, " On Ceratodus Fosferi, with some Observations on the

Classification of Fishes," Proc. Zool. See. 1876.



660 MR. F. M. BALFOUR ON THE SKELETON [June 7,

does not enter into the question of the origin of the skeleton of the

pelvic fin of Elasmobranchii.

It will be seen that Huxley's idea of the primitive structure of the

archipterygium is not easily reconcilable with the view that the paired

fins are parts of a once continuous lateral fin, in that the skeleton

of such a lateral fin, it' it has existed, must necessarily have consisted

of a series of parallel rays.

Gegenbaur ' has done more than any other living anatomist to

elucidate the nature of the fins ; and his views on this subject have
undergone considerable changes in the course of his investigations.

After Giiuther had worked out the structure of the fin of Cerutodus,

Gegenbaur suggested that it constituted the most primitive joems^2?i<)'

type of fin, and has moreover formed a theory as to the origin of

the fins founded on this view, to the effect that the fins, together

with their respective girdles, are to be derived from visceral arches

with their rays.

His views on this subject are clearly explained in the subjoined

passages quoted from the English translation of his ' Elements of

Comparative Anatomy,' pp. 473 and 477.
" The skeleton of the free appendage is attached to the extremity of

the girdle. When simplest, this is made up of cartilaginous rods

(rays), which diff'er in their size, segmentation, and relation to one
another. One of these rays is larger than the rest, and has a num-
ber of other rays attached to its sides. I have given the name of

archipterygium to the ground-form of the skeleton which extends

from the limb-bearing girdle into the free appendage. The primary
ray is the stem of this archipterygium, the characters of which
enable us to follow out the lines of development of the skeleton of

the appendage. Cartilaginous arches beset with the rays form the

branchial skeleton. The form of skeleton of the appendages may be

compared with them ; and we are led to the conclusion that it is

possible that they may have been derived from such forms. In the

branchial skeleton of the Selachii the cartilaginous bars are beset with
simple rays. In many a median one is developed to a greater size.

As the surrounding rays become smaller, and approach the larger

one, we get an intermediate step towards that arrangement in which
the larger median ray carries a few smaller ones. This differentiation

of one ray, which is thereby raised to a higher grade, may be con-

nected with the primitive form of the appendicular skeleton ; and as

we compare the girdle with a branchial arch, so we may compare the

median ray and its secondary investment of rays with the skeleton of

the free appendage.

"All the varied forms which the skeleton of the free appendages

^ C. Gegenbaur, 'TJntersuchuiigen z. vergleich. Anat. d. Wirbelthiere' (Leipzig,

1864-6) : erstes Heft, Carpus u. Tarsus ; zweites Heft, Brustflosse d. Fische.

"Ueb. d. Skelet d. Gliedniaassen d. Wirbelthiere im Allgemeinen u. d. Hin-
tergliedmaassen d. Selachier insbesondere," Jenaische Zeitechrift, vol. v. 1870.

" Ueb. d. Archipterj'gium," Jenaische Zeitschrift, vol vii. 1873.

"Zur Morphologie d. Grliedmaassen d. Wirbelthiere," Morphologisches
Jahrbuch, vol. ii. 1876.
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exhibits may be derived from a ground-form which persists in a few
cases only, and which represents the first, and consequently the
lowest, stage of the skeleton in the fin—the archipterygium. This
is made up of a stem which consists of jointed pieces of cartilage,

which is articulated to the shoulder-girdle and is beset on either side

with rays which are likewise jointed. In addition to the rays of the

stem there are others which are directly attached to the limb-
girdle.

" Ceratodus has a fin-skeleton of this form ; in it there is a stem
beset with two rows of rays. But there are no rays in the shoulder-

girdle. This biserial investment of rays on the stem of the fin may
also undergo various kinds of modifications. Among the Dipnoi,
Protopterus retains the medial row of rays only, which have the
form of fine rods of cartilage ; in the Selachii, on the other hand, the
lateral rays are considerably developed. The remains of the medial
row are ordinarily quite small, but they are always sufficiently dis-

tinct to justify us in supposing that in higher forms the two sets of
rays might be better developed. Rays are still attached to the stem
and are connected with the shoulder-girdle by means of larger plates.

The joints of the rays are sometimes broken up into polygonal plates

which may further fuse with one another ; concrescence of this kind
may also affect the pieces which form the base of the fin. Bv re-

garding the free rays, which are attached to these basal pieces, as

belonging to these basal portions, we are able to divide the entire

skeleton of the fin into three segments—pro-, meso-, and metaptery-
gium.

" The metapterygium represents the stem of the archipterygium
and the rays on it. The propterygium and the mesopterygium are
evidently derived from the rays which still remain attached to the
shoulder-girdle."

Since the publication of the memoirs of Thacker, Mivart, and
myself a pupil of Gegenbaur's, M. v. DavidofF ^, has made a series of
very valuable observations, in part directed towards demonstrating
the incorrectness of our theoretical views, more especially Thacker's
and Mivart's view of the genesis of the skeleton of the limbs.
Gegenbaur' has also written a short paper in connexion with
Davidoif's memoir, in support of bis own as against our views.

It would not be possible here to give an adequate account of
DavidofPs observations on the skeleton, muscular system, and nerves
of the pelvic fins. His main argument against the view that the
paired fins are the remains of a continuous lateral fin is based on
the fact that a variable but often considerable number of the spinal

nerves in front of the pelvic fin are united by a longitudinal com-
missure with the true plexus of the nerves supplying the fin. from
this he concludes that the pelvic fin has shifted its position, and
that it may once therefore have been situated close behind the

' M. V. David off, " EeitrJige z. vergleich. Anat. d. hinteren Gliedmaassen d.
Pische, I.," Morphol. Jabrbuch, vol. v. 1879.

^ "Zur Gleidiuaassenfrage. Au die Untersuchungen von DaTidofTs ange-
kniipfte Bemerkungeii," Morphol. Jalirbuch, vol. v. 1879.
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visceral arches. Granting, however, that DavidofF's deduction from

the character of the pelvic plexus is correct, there is, so far as I see,

no reason in the nature of the lateral-fin theory why the pelvic fins

should not have shifted ; and, on the other hand, the longitudinal

cord connecting some of the ventral roots in front of the pelvic fin

may have another explanation. It may, for instance, be a remnant

of the time when the pelvic fin had a more elongated form than at

present, and accordingly extended further forwards.

In any case our knowledge of the nature and origin of nervous

plexuses is far too imperfect to found upon their characters such

conclusions as those of DavidofF.

Gegenbaur, in his paper above quoted, further urges against

Thacker and Mivart's views the fact that there is no proof that the

fin oi Polyodon is a primitive type; and also suggests that the

epithelial line which 1 have found connecting the embryonic pelvic

and pectoral fins in Torpedo may be a rudiment indicating a migra-

tion backwards of the pelvic fin.

With reference to the development of the pectoral fin in the

Teleostei there are some observations of 'Swirski^ which unfortu-

nately do not throw very much light upon the nature of the limb.

'Swirski finds that in the Pike the skeleton of the limb is formed

of a plate of cartilage continuous with the pectoral girdle, which

soon becomes divided into a proximal and a distal portion. The
former is subsequently segmented into five basal rays, and the latter

into twelve parts, the number of which subsequently becomes

reduced.

The observations which I have to lay before the Society were

made with the object of determining how far the development of

the skeleton of the limbs throws light on the points on which the

anatomists whose opinions have just been quoted are at variance.

They were made, in the first instance, to complete a chapter in

my work on comparative embryology ; and, partly owing to the

press of other engagements, but still more to the difficulty of pro-

curing material, my observations are confined to the two British

species of the genus Scyllium, viz. Sc. stellare and Sc. canicula
;

yet I venture to believe that the results at which 1 have arrived are

not wholly without interest.

Before dealing with the development of the skeleton of the fin, it

will be convenient to describe with great brevity the structure of the

pectoral and pelvic fins of the adult. The pectoral fins consist of

broad plates inserted horizontally on the sides of the body ; so that

in each there may be distinguished a dorsal and a ventral surface,

and an anterior and a posterior border. Their shape may best be

gathered from the woodcut (fig. 1); and it is to be especially noted

that the narrowest part of the fin is the base, where it is attached

to the side of the body. The cartilaginous skeleton only occupies

^ G. 'Swirski, ' Untersuch. iib. d. Eatwick. cl. Schultergiirtels u. d. Skelets

d. Brustflosse d. Hechts.' Inaug. Diss. Dorpat, 1880.
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a small zone at the base of the fin, the remainder being formed of
a fringe supported by radiately arranged horny fibres

^

The true skeleton consists of three basal pieces articulating with the
pectoral girdle ; on the outer side of which there is a series of more

Pectoral fins and girdle of an adult of ScylUum canicula

(natural size, Been from behind and above.)

CO. Coraeoid ; sc. scapula
; pp. propterygium ; mep. mesopterygium

;

mp. metapterygium
; fn. part of fin supported by horny fibre.

Fig. 2.

Right pelvic fin and part of pelvic girdle of an adult female of Scylliiim
canicula- (natural size).

il. iliac process
;
pn. pubic process, cut across below ; bp. basipterygium

;

af. anterior cartilaginous fin-ray articulated to pelvic girdle
; fn. part of fin

supported by horny fibres.

or less segmented cartilaginous fin-rays. Of the basal cartilages one

(pp) is anterior, a second {mep) is placed in the middle, and a third

is posterior {mp). They have been named by Gegenbaur the pro-
* The horny fibres are niesoblastic products ; they are formed, in the first

instance, as extremely delicate fibrils on the inner side of the membrane
separating the epiblast from the mesoblast.
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pterygium, the mesopferijgium, aud the metapterygium ; aud these

names are now 2;enerally adopted.

The metapterygium is by tar the most important of the three, and
in Scyl/ium canicula supports 12 or 13 rays \ It forms a large part

of the posterior boundary of the fin, aud bears rays only ou its

anterior border.

The mesopterygium supports 2 or 3 rays, in the basal parts of

which the segmentation into distinct rays is imperfect ; aud the pro-

pterygium supports only a single ray.

The pelvic fins are horizontally placed, like the pectoral fins, but
differ from the latter in nearly meeting each other along the median
ventral line of the body. They also differ from the pectoral fins in

having a relatively much broader base of attachment to the sides of

the body. Their cartilaginous skeleton (woodcut, fig. 2) consists

of a basal bar, placed parallel to the base of the fin, and articulated

in front with the pelvic girdle.

Ou its outer border it articulates with a series of cartilaginous fin-

rays. I shall call the basal bar the basipterygium. The rays which
it bears are most of them less segmented than those of the pectoral

fin, being only divided into two : and the posterior ray, which is

placed in the free posterior border of the fin, continues the axis of
the basipterygium. In the male it is modified in connexion with
the so-called clasper.

The anterior fin-ray of the pelvic fin, which is broader than the

other rays, articulates directly with the pelvic girdle, instead of with

the basipterygium. This ray, in the female of ScyUium canicula and
in the male of Scyllium catulus (Gegeubaur), is peculiar in the fact

that its distal segment is longitudinally divided into two or more
pieces, instead of being single as is the case with the remaining ravs.

It is probably equivalent to two of the posterior rays.

Development of the paired Fins.—The first rudiments of the limbs

appear in Scyllium, as in other fishes, as slight longitudinal ridge-

like thickenings of the epiblast, which closely resemble the first

rudiments of the unpaired fins.

These ridges are two in number on each side—an anterior imme-
diately behind the last visceral fold, and a posterior on the level of

the cloaca. In most Fishes thej are in no way connected; but in

some Elasmobrnnch embryos, more especially in that of Torpedo,

they are connected together at their first development by a line of

columnar-epiblast cells. This connecting line of columnar epiblast,

however, is a very transitory structure. The rudimentary fins

soon become more prominent, consisting of a projecting ridge

both of epiblast and mesoblast, at the outer edge of which is a

fold of epiblast only, which soon reaches considerable dimensions.

At a later stage the mesoblast penetrates into this fold, and the fin be-

comes a simple ridge of mesoblast covered by epiblast. The pectoral

fins are at first considerably ahead of the pelvic fins in development.

The direction of the original epithelial line which connected the

> In one example where the metapterygium had 13 rays the mesopterygium
had only 2 rays.
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two fins of each side is nearly, though not quite, longitudinal,
sloping somewhat obliquely ventralwards. It thus comes about that
the attachment of each pair of limbs is somewhat on a slant, and
that the pelvic pair nearly meet each other in the median ventral
line shortly behind the anus.

The embryonic muscle-plates, as I have elsewhere shown, grow
into the bases of the fins ; and the cells derived from these ingrowths,
which are placed on the dorsal and ventral surfaces in immediate
contact with the epiblast, probably give rise to the dorsal and ventral
muscular layers of the limb, which are shown in section in
Plate LVII. fig. 1 m and in Plate LVIII. fig. 7 m.

_

The cartilaginous skeleton of the limbs is developed in the in-
different mesoblast cell between the two layers of muscles. Its early
development in both the pectoral and the pelvic fins is very similar.
When first visible it differs histologically from the adjacent mesoblast
simply in the fact of its cells being more concentrated ; while its

boundary is not sharply marked.
_At this stage it can only be studied by means of sections. It

arises simultaneously and continuously with the pectoral and pelvic
girdles, and consists, in both fins, of a bar springing at right angles
from the posterior side of the pectoral or pelvic girdle, and runnino-
parallel to the long axis of the body along the base of the fin. The
outer side of this bar is continued into a thin plate, which extends
into the fin.

The structure of the skeleton of the fin slightly after its first diffe-

rentiation will be best understood from Plate LVII. fig. 1, and Plate
LVIII. fig. 7. These figures represent transverse sections through
the pelvic and pectoral fins of the same embryo on the same scale.
The basal bar is seen at l/p, and the plate at this stage (which is

considerably later than the first differentiation) already partially
segmented into rays at br. Outside the region of the cartilaginous
plate is seen the fringe with the horny fibres {k.f) ; and dorsalfy and
ventrally to the cartilaginous skeleton are seen the already well-
differentiated muscles (m).

The pectoral fin is shown in horizontal section in Plate LVIII.
fig. 6, at a somewhat earlier stage than that to which the transverse
sections belong. The pectoral girdle (p . g) is cut transversely, and
is seen to be perfectly continuous with the basal bar {bp) of the fin.

A similar continuity between the basal bar of the pelvic fin and the
pelvic girdle is shown in Plate LVII. fig. 2, at a somewhat later stage.
The plate continuous with the basal bar of the fin is at first, to a con-
siderable extent in the pectoral, and to ?ome extent in the pelvic fin, a
continuous lamina, which subseijuently segments into rays. In the
parts of the plate which eventually form distinct rays, however, almost
from the first the cells are more concentrated than in those parts
which will form the tissue between the rays ; and I am not inclined
to lay any stress whatever upon the fact of the cartilaginous fin-rays
being primitively part of a continuous lamina, but regard it as a
secondary phenomenon, dependent on the mode of conversion of em-
bryonic mesoblast cells into cartilage. In all cases the separation

Proc. Zool. Soc—1881, No. XLIII. 43
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into distinct rays is to a large extent completed before the tissue of

which the plates are formed is sufficiently differentiated to be called

cartilage by an histologist.

The general position of the fins in relation to the body, and their

relative sizes, may be gathered from Plate LVII. figs. 4 and 5,

which represent transverse sections of the same embryo as that from
which the transverse sections showing the fin on a larger scale were

taken.

During the first stage of its development the skeleton of both

fins may thus be described as consisting of a longitudinal bar running

along the base of the Jin, and giving off at right angles series ofrays

which pass into the fin. The longitudinal bar may be called the

basipterygium ; and it is continuous in front with the pectoral or

pelvic girdle, as the case may be.

The further development of the primitive skeleton is different in

the case of the two fins.

The Pelvic Fin.—The changes in the pelvic fin are comparatively

slight. Plate LVII. fig. 2 is a representation of the fin and its skeleton

in a female of Scyllium stellare shortly after the primitive tissue is

converted into cartilage, but while it is still so soft as to require the

very greatest care in dissection. The fin itself forms a simple pro-

jection of the side of the body. The skeleton consists of a basi-

pterygium {bp), continuous in front with the pelvic girdle. To the

outer side of the basipterygium a series of cartilaginous fin-rays are

attached—the posterior ray forming a direct prolongation of the

basipterygium, while the anterior ray is united rather with the pelvic

girdle than with the basipterygium. All the cartilaginous fin-rays

except the first are completely continuous with the basipterygium,

their structure in section being hardly different from that shown in

Plate LVII. fig. 1.

The external form of the fin does not change very greatly in the
course of the further development ; but the hinder part of the attached
border is, to some extent, separated off from the wall of the body,
and becomes the posterior border of the adult fin. With the

exception of a certain amount of segmentation in the rays, the
character of the skeleton remains almost as in the embryo. The
changes which take place are illustrated by Plate LVII. fig. 3, showing
the fin of a young male of Scyllium stellare. The basipterygium
has become somewhat thicker, but is still continuous in front with
the pelvic girdle, and otherwise retains its earher characters. The
cartilaginous fin-rays have now become segmented off from it and
from the pelvic girdle, the posterior end of the basipterygial bar
being segmented off as the terminal ray.

The anterior ray is directly articulated with the pelvic girdle, and
the remaining rays continue articulated with the basipterygium.
Some of the latter are partially segmented.

As may be gathered by comparing the figure of the fin at the
stage just described with that of the adult fin (woodcut, fig. 2), the
remaining changes are very slight. The most important is the

segmentation of the basipterygial bar from the pelvic girdle.
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The pelvic fin thus retains in all essential points its primitive

structure.

The Pectoral Fin.—The earliest stage of the pectoral fin differs,

as I have shown, from that of the pelvic fin only in minor points

(Plate LVIIl. fig. 6). There is the same longitudinal or basipterygial

bar {bp), to which the fin-rays are attached, which is continuous in

front with the pectoral girdle {p g)- The changes which take place

in the course of the further development, however, are very much
more considerable in the case of the pectoral than in that of the

pelvic fin.

The most important change in the external form of the fin is

caused by a reduction in the length of its attachment to the body.

At first (Plate LVIII. fig. 6), the base of the fin is as long as the

greatest breadth of the fin ; but it gradually becomes shortened by

being constricted off from the body at its hinder end. In connexion

with this process the posterior end of the basipterygial bar is gra-

dually rotated outwards, its anterior end remaining attached to the

pectoral girdle. In this way this bar comes to form the posterior

border of the skeleton of the fin (Plate LVIII. figs. 8 & 9), consti-

tuting the metapterygium {mp). It becomes eventually segmented off

from the pectoral girdle, simply articulating with its hinder edge.

The plate of cartilage, which is continued outwards from the basi-

pterygium, or, as we may now call it, the metapterygium, into the fin, is

not nearly so completely divided up into fin-rays as the homologous
part of the pelvic fin ; and this is especially the case with the basal

part of the plate. This basal part becomes, in fact, at first only

divided into two parts (Plate LVIII. fig. 8)—a small anterior part at

the front end (^nie.p), and a larger posterior along the base of the

metapterygium ("i/)) ; and these two parts are not completely seg-

mented from each other. The anterior part directly joins the pec-

toral girdle at its base, resembling in this respect the anterior fin-ray

of the pelvic girdle. It constitutes the (at this stage undivided) rudi-

ment of the mesopterygium and propterygium of Gegenbaur. It

bears in my specimen of this age four fin-rays at its extremity, the

anterior not being well marked. The remaining fin-rays are prolon-

gations outwards of the edge of the plate continuous with the meta-
pterygium. These rays are at the stage figured more or less trans-

Tersely segmented ; but at their outer edge they are united together

by a nearly continuous rim of cartilage. The spaces between the

fin-rays are relatively considerably larger than in the adult.

The further changes in the cartilages of the pectoral limb are, mor-
phologically speaking, not important, and are easily understood by
reference to Plate LVIII. fig. 9 (representing the skeleton of the limb

of a nearly ripe embryo). The front end of the anterior basal carti-

lage becomes segmented off as a propterygium (pp), bearing a single

fin-ray, leaving the remainder of the cartilage as a mesopterygium
{mes). The remainder of the now considerably segmented fin-rays are

home by the metapterygium.
General Conclusions.—From the above observations, conclusions

of a positive kind may be drawn as to the primitive structure of the

43*
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skeleton ; and the observations have also, it appears to me, important

bearings on the theories ofmypredecessors in this line of investigation.

The most obvious of the positive conclusions is to the effect that

the embryonic skeleton of the paired fins consists of a series of parallel

rays similar to those of the unpaired fins. These rays support the

soft parts of the fin?, which have the form of a longitudinal ridge

;

and they are continuous at their base with a longitudinal bar. This

bar, from its position at the base of the fin, can clearly never have

been a median axis with the rays on both sides. It becomes the

basipterygium in the pelvic fin, which retains its embryonic struc-

ture much more completely than the pectoral fin ; and the metapte-

rygium in the pectoral fin. The metapterygiura of the pectoral fin is

thus clearly homologous with the basipterygium of the pelvic fin,

as originally supposed by Gegenbaur, and as has since been main-

tained by Mivart. The propterygium and mesopterygium are ob-

viously relatively unimportant parts of the skeleton as compared
with the metapterygium.

My observations on the development of the skeleton of the fins

certainly do not of themselves demonstrate that the paired fins are

remnants of a once continuous lateral fin ; but they support this

view in that they show the primitive skeleton of the fins to have

exactly the character which might have been anticipated if the paired

fins had originated from a continuous lateral fin. The longitudinal

bar of the paired fins is beheved by both Thacker and Mivart to be

due to the coalescence of the bases of the primitively independent

rays of which they believe the fin to have been originally composed.

This view is probable enough in itself, and is rendered more so by the

fact, pointed out by Mivart, that a longitudinal bar supporting the

cartilaginous rays of unpaired fins is occasionally formed ; but there

is no trace in the embryo Scylliums of the bar in question being

formed by the coalescence of rays, though the fact of its being

perfectly continuous with the bases of the fin-rays is somewhat in

favour of such coalescence.

Thacker and Mivart both hold that the pectoral and pelvic girdles

are developed by ventral and dorsal growths of the anterior end of

the longitudinal bar supporting the fin-rays.

There is, so far as I see, no theoretical objection to be taken to

this view ; and the fact of the pectoral and pelvic girdles originating

continuously and long remaining united with the longitudinal bars

of their respective fins is in favour of it rather than the reverse.

The same may be said of the fact that the first part of each girdle

to be formed is tViat in the neighbourhood of the longitudinal bar

(basipterygium) of the fin, the dorsal and ventral prolongations being

subsequent growths.

On the whole my observations do not throw much light on the

theories of Thacker and Mivart as to the genesis of the skeleton of

the paired fin ; but, so far as they bear on the subject, they are dis-

tinctly favourable to those theories.

The main results of my observations appear to me to be decidedly

adverse to the views recently put forward on the structure of the fin
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by Gegenbaur and Huxley, both of whom, as stated above, consider

the primitive type of fin to be most nearly retained in Ceratodus,

and to consist of a central multisegmented axis with numerous

lateral rays.

Gegenbaur derives the Elasmobranch pectoral fin from a form

which he calls the archipterygium, nearly like that of Ceratodus,

with a median axis and two rows of rays—but holds that in addition

to the rays attached to the median axis, which are alone found in

Ceratodus, there were other rays directly articulated to the shoulder-

girdle. He considers that in the Elasmobranch fin the majority of

the lateral rays on the posterior (or median according to his view

of the position of the limb) side have become aborted, and that the

central axis is represented by the metapterygium ; while the pro-

and mesopterygium and their rays are, he believes, derived from those

rays of the archipterygium which originally articulated directly with

the shoulder-girdle.

This view appears to me to be absolutely negatived by the facts

of development of the pectoral fin in Scylliuin—not so much be-

cause the pectoral fin in this form is necessarily to be regarded as

primitive, but because what Gegenbaur holds to be the primitive

axis of the biserial fin is demonstrated to be really the base, and it

is only in the adult that it is conceivable that a second set of lateral

rays could have existed on the posterior side of the metapterygium.

If Gegenbaur's view were correct, we should expect to find in the

embryo, if anywhere, traces of the second set of lateral rays ; but

the fact is that, as may easily be seen by an inspection of figs. 6 and 7,

such a second set of lateral rays could not possibly have existed in

a type of fin like that found in the embryo. With this view of

Gegenbaur's it appears to me that the theory held by this anatomist

to the effect that the limbs are modified gill-arches also falls, in that

his method of deriving the limbs from gill-arches ceases to be ad-

missible, while it is not easy to see how a limb, formed on the type

of the embryonic limb of Elasmobranchs, could be derived from a

gill-arch with its branchial rays.

Gegenbaur's older view, that the Elasmobranch fin retains a pri-

mitive uuiserial type, appears to me to be nearer the truth than his

more recent view on this subject ; though I hold the fundamental

point established by the development of these parts in Scyllium

to be that the posterior border of the adult Elasmobranch pectoral

fin is the primitive base-line, i.e. line of attachment of the fin to the

side of the body.

Huxley holds that the mesopterygium is the proximal piece of

the axial skeleton of the limb of Ceratodus, and derives the Elasmo-
branch fin from that of Ceratodus by the shortening of its axis and
the coalescence of some of its elements. Tlie entirely secondary

character of the mesopterygium, and its total absence in the young
embryo Scyllium, appear to me as conclusive against Huxley's view

as the character of the embryonic fin is against that of Gegenbaur

;

and I should be much more inclined to hold that the fin of Ceratodus

has been derived from a fin like that of the Elasmobranchs by a

series of steps similar to those which Huxley supposes to have led
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to the establishment of the Elasmobraiieh fin, but in exactly the

reverse order.

There is one statement of DavidofF's which I cannot allow to pass

without challenge. In comparing the skeletons of the paired and

unpaired fins he is anxious to prove that the former are in-

dependent of the axial skeleton in their origin and that the latter

have been segmented from the axial skeleton, and thus to show

that an homology between the two is impossible. In support of

his view he states' that he has satisfied himself, from embryos of

Acanthias and Scyllium, that the rays of the unpaired fins are un-

doubtedly products of the segmentation of the dorsal and ventral

spinous processes.

This statement is wholly unintelligible to me. From my exami-

nation of the development of the first dorsal and the anal fins of

Scyllium I find that their rays develop at a considerable distance

from, and quite independently of, the neural and haemal arches, and

that they are at an early stage of development distinctly in a more
advanced state of histological differentiation than the neural and

haemal arches of the same region. I have also found exactly the

same in the embryos of Lepidosteus.

1 have, in fact, no doubt that the skeleton of both the paired and

the unpaired fins of Elasmobranchs and Lepidosteus is in its develop-

ment independent of the axial skeleton. The phylogenetic mode of

origin of the skeleton both of the paired and of the unpaired fins

cannot, however, be made out without further investigation.

EXPLANATION OF THE PLATES.

Plate LVII.

Fig. 1. Transverse section through the pelvic fin of an embryo of Scyllium be-

longing to stage P^, magnified 50 diameters, hp, basipterygium; br,

fin ray ; m, muscle ; hf, horny fibres supporting the peripheral part of

the fin.

2. Pelvic fin of a very young female embryo of SoylUum stellare, magnified

16 diameters, bp, basipterygium
;
pu, pubic process of pelvic girdle

(cut across below) ; ?7, iliac process of pelvic girdle
; fo, foramen.

3. Pelvic fin of a young male embryo of Scyllium stellare, magnified 16

diameters. bp), basipterygium ; mo, process of basipterygium con-

tinued into clasper : il, iliac process of pelvic girdle
;
pii, pubic section

of pelvic girdle.

4. Transverse section through the ventral part of the trunk of an embryo
Scyllium of stage P, in the region of the pectoral fins, to show how
the fins are attached to the body, magnified 18 diameters, br, cartila-

ginous fin-ray ; bp, basipterygium ; m, muscle of fin ; m p, muscle-plate.

5. Transverse section through the ventral part of the trunk of an embryo
Scyllium of stage P, in the region of the pelvic fin, on the same scale

as fig. 4. bp, basipterygium ; br, cartilaginous fin-rays ; m, muscle of

the fins; mpi, muscle-plate.

Plate LVIII.

Fig. 6. Pectoral fin of an embryo of Scyllium canicula, of a stage between O

^ Loo. cit. p. 514.
2 I employ here the same letters to indicate the stages as in my Monograph

on Elasmobranch Fishes.
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and P, in longitudinal and horizontal section (the skeleton of the

fin was stiU in the condition of embryonic cartilage), magnified 36 dia-

meters, bp, basipterygium (eventual metapterygium)
;

/;•, cartilagi-

nous fin-rays
; p g, pectoral girdle in transverse section ;/o, foramen

in pectoral girdle
;
pe, epithelium of peritoneal cavity.

Fig. 7. Transverse section througli the pectoral fin of a ScylUum embryo of

stage P, magnified 50 diameters, bp, basipterygium ; br, cartilagi-

nous fin-ray ; m, muscle ; h f, horny fibres.

8. Pectoral fin of an embryo of Scyllhun stellare, magnified 16 diameters.

mp, metapterygium (basipterygium of earlier stage) ; me.p, rudiment
of future pro- and mesopterygium ; sc, cut surface of a scapular pro-

cess ; cr, coracoid process
; fr, foramen ; hf, ho>"ny fibres.

9, Skeleton of the pectoral fin and part of pectoral girdle of a nearly ripe

embryo of Scyllium stellare, magnified 10 diameters, mp, metaptery-

gium ; mes, mesopterygium
; pp, propterygium ; cr, coracoid process.

2. On a Collection of Persian Reptiles recently added to the

British Museum. By W. T. Blanford.

[Eeceived April 1, 1881.]

(Plate LIX.)

Rather more than a year ago Dr. Giinther told me that the

British Museum had obtained, by purchase, a collection of Lizards

and Snakes from Persia, and very obligingly offered to place it

at my disposal for the purpose of examination. The collector

is not known ; but the specimens have been carefully labelled with

the localities, and the labels have been attached to the bottles.
*

Several of the species had already been determined by Dr. Giinther

himself; the remainder had been left for further examination at

leisure.

The following is a list, with the localities ; notes on most of the

species are appended. The greater number of the localities are in

the neighbourhood of Bushire, or on the road from Bushire to

Isfahan via Shiraz. It is remarkable that some of the commonest
Persian Lizards, such as the forms of Eremias, are wanting. The
species in the following list not included in my former account of

Persian reptiles ' are marked with an asterisk.

LACERTILIA.
Agama agilis.

Agama agilis, Olivier, Voyage dans I'Empire Othoman, I'Egypte

et la Perse, vol. ii. p. 428, Atlas, pi. 29. fig. 2 ; Dum. et Bibr. JErp.

Gen. vol. iv. p. 496 ; Gray, Cat. Sp. Liz. B. M. p. 257 ; C. Dum.
Cat. Meth. Coll. Kept. p. 102.

Abadeh and Dehbid, north of Shiraz, on the road to Isfahan, and
Kazrun, between Shiraz and Bushire.

In my notes on this species in 'Eastern Persia,' ii. p. 314, I

observed that I had not met with it at any considerable elevation

* 'Eastern Persia,' vol. ii. pp. 305-431.
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above the sea ; Abadeh, at 6000 feet, is a higher locality than any

previously recorded.

In the Journal of the Asiatic Society of Bengal for 1879, vol.

xlviii. p. 129, I mentioned that Dr. Peters had written to me that

the Lizard from Persia and Western India referred by Mr. Blyth,

Mr. Theobald, Dr. Anderson, and myself, to the present species is

really the Lacerta sanguinolenta of Pallas, and Agama aralensis of

Lichtenstein, and that it must be distinguished from the true

A. agilis of Olivier, which is a form allied to A. (Trapelus) ruderata.

As I had not Olivier's work in Calcutta, I could not go into this

question ; but now, after doing so, I am inclined to retain the name of

A. agilis for the Persian form.

I have again compared the Persian, Baluchistan, and Sind spe-

cimens, of which there is now a fine series in the British Museum,
with Olivier's original description and figure, and with the more de-

tailed characters given by Dumeril and Bibron (/. c). I have also

gone carefully through Pallas's description of Lacerta sanguino-

lenta *, Eichwald's description and figure of Agama sanguinolenta ^,

Lichtenstein's description oiAgama aralensis^, and, lastly, Riippell's

figure and description of Trapelusflavimaculatus * from Arabia ; and

I have examined the specimens in the Paris and Berlin Museums.
Besides the series from Persia, Baluchistan, and Sind, mostly col-

lected by myself, there are in the British Museum good adults of a

form labelled Agama sanguinolenta hom three localities—Syr Darya
(the river Jaxartes), Mangyschlak (doubtless the place of that name
on the Caspian Sea), and West Goladnaja (I do not know the

locality; but it is doubtless Central Asiatic, as the specimen was

received from the St.-Petersburg Museum). The specimens from

Syr Darya were collected by Severtzoff, and have been labelled

Stellio aralensis. There is besides a young individual from Arabia,

bearing the name Agama Jlavimaculata.

There are in the Paris Museum, amongst the specimens referred

to Agama agilis, two that were collected by OHvier. I see no

reason to doubt that these, which are mentioned in C. Dumeril's

Catalogue, are two of the original types. They and some other spe-

cimens in the same Museum, brought by Aucher-Eloy from Persia,

appear to me (so far as 1 can judge without absolutely placing

the specimens side by side) to be identical with the form I have

already referred to Olivier's species. The figure and the brief cha-

racters in Olivier's work, and the much fuller description given by
Dumeril and Bibron, agree well with the Persian and Sind form, except

that in both accounts the ventral scales are said to be smooth. This

' Zoog. Eos.-As. iii. p. 23.
^ Fauna Caspio-cauoasica, p. 89, pi. xiv. figs. 3, 4.

3 Eversmann's ' Eeise tou Orenburg nach Bucliara,' p. 144.

* Neue Wirbelthiere, Amphibien, p. 12, pi. vi. fig. 1. By Dumeril and
Bibron this reference is incorrectly given ; and Riippell's Atlas, Reise nordl.

Afrika, is quoted instead of the later work. In Gray's ' Catalogue of Lizards

'

the synonymy for Agama agilis is the same as in Dumeril and Bibron's work

;

and as the misquotation is repeated, the references were probably copied without

verification.
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is very rarely the case in the animals 1 have collected : the keels on
the ventral scales are sometimes faint; and in one or two instances

they are nearly or quite obsolete in old females ; but as a rule they can
be seen with ease. I find, however, on examining the specimens in

the Paris Museum, that the ventral scales have for the most part

lost their epidermis, and, with the outer coat, the keel has dis-

appeared ; whilst on one of the specimens procured by Olivier himself,

on a small portion of the breast the epidermis remains, and a faint,

but perfectly distinct keel can be traced on each scale.

There are, however, in the Berlin Museum two specimens of an
Agama from Persia, distinguished from the common form by being

more depressed, by having smooth ventral scales, and by the smaller

size of the body-scales generally, there being 80 to 85 round the

body, whilst in the common Persian form there are only 70 to 75.

In consequence of the want of keels an the ventral scales, these

Lizards were supposed by Dr. Peters to be the true A. agilis. I

think, however, it is clear, from the evidence already stated, that the

larger-scaled form, with keeled ventral scales, is the species described

by Olivier. The depressed small-scaled Lizards may perhaps be a
very aberrant variety ; but they look like a distinct species.

It is as well, before proceeding further, to mention that the deve-

lopment of the keels on the scales is not the only variable character.

There is much variation in the number of spinose scales at the side

of the neck and behind the ear, and, indeed, in the extent to which
the scales of the upper parts generally are " mucronate " (i. e. ter-

minate in a spine posteriorly). There are sometimes, as stated by
Dumeril and Bibron, two rows of poriferous scales in front of the vent,

sometimes only one, whilst in females the pores are small or absent.

Whether Trapelus Jlavimaculatus of Riippell is the same Lizard,

I should be loth to decide without seeing the types. There is

nothing in the description adverse to the union of the forms.

In the figure the shape of the head is represented as very different;

but this may be a mistake. The flatter shape of the body and the

absence of praeanal pores may indicate, if the species be the same,
that a female has served as the type. It is as well to note that in

Riippell's description the scales of the lower parts are said to have
the keels only faintly indicated, whilst on the back most of the

scales are stated to have a little point projecting behind, which ap-

pears as the end of an inconspicuous keel. This exactly defines the

usual condition of the scales in adult females of the Persian Lizard.

The specimen in the British Museum labelled A. flavimaculata

from Arabia, however, is not, I think, the same as A. agilis. It is

a more depressed form, resembling Trapelus ruderatus in shape ; and
the scales of the back and sides are slightly unequal in size '.

^ Peters (Monatsb. Akad. Berlin, 1869, p. 66) states that Trapelus jlavima-
culatiis. E-iipp., is the same as Agama savignii, Audouin, and is distinguished
from the true A. agilis by more or less distinctly keeled scales on tbe lower
parts (after what has been stated above, this distinction cannot be considered
sufficient), and by the scales behind and below the ear-orifice being larger and
less numerous.
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I now turn to the Central-Asiatic specimens. These are distin-

guished at the first glance from all the Persian examples by the

greater development of keels to the scales throughout, and by those

of the head, neck, and back being more spinose. This coincides

with Pallas's description' of Lacerta sanguinolenta—" L. squamis

carinatis imbricata, occipite muricato." The ventral scales are

described as " linea elevata carinata."

Eichwald's description of Agama sanguinolenta is clearly appli-

cable to the same form. Agama aralensis is very imperfectly de-

scribed by Lichtenstein, but is stated to have fringed edges to the

toes ^ ; so I should have thought it a distinct species. Dr. Peters,

however, has probably examined the types, which should be in the

Berlin Museum. The toes are not fringed iu any of the Lizards

examined by me.

C. Dumeril (/. c.) states that A. sanguinolenta is distinguished

from A. agilis by the ventral and lateral scales being keeled, and by

the diameter of the ventral being much larger compared with the

dorsal scales in A. sanguinolenta than in A. agilis. This latter dis-

tinction does not appear, judging from the specimens before me, to

be any more constant that the former. The ventral scales are rather

smaller in A. agilis; but the amount appears somewhat variable.

I find that some of the largest males collected by myself in the

Indian desert between Sind and Jaisalmir have the strongly keeled

m' and mucronate scales of A. sanguinolenta. I see no reason for con-

sidering these distinct from the other Sind and Persian specimens.

The conclusion to which I have come is :—that, so far as I can see,

the form from Persia, Baluchistan, and Sind is the true Agama
agilis of Olivier ; that the identity of Trapelus fiavimaculatus of Rup-

pell is probable, but not satisfactorily proved ; and that the Agama
sanguinolenta of the countries north of Persia and east of the Caspian,

with which Agama aralensis is identified by Peters and ajjparently

by Strauch ^ is a variety of A. agilis with more keeled and spinose

scales.

* Agama persica, sp. nov. (Plate LIX.)

A. sine crista distinguenda nuchali vel dorsali, capite alto, trunco

depresso, squamis dorsalibus incequalibus carinatis atque in

maribus mucronatis, in medio dorso majoribus, ad latera mino-

ribus, aliis maximis, sed nunquam illas in medio dorso diametro

duplo excedentibus, singulatim intermixtis.

Dehbid and Kazrun.

Form moderately depressed, similar to that of A. agilis, except

Pallas did not examine the species himself, but published Giildenstadt'a

notes on it.

2 Eichwald describes those of Agama sanguinolc7ita as " subfimbriati."

^ The list of reptiles in Severtzoifs ' Turkestanskie Jevotaie ' was drawn up
by Strauch, and includes Stellio aralensis. Specimens collected by Severtzoff,

and labelled by this name, are, as already stated, in the British Museum, and

are identical with Agama sanguinolenta. In the " Reptilia " of the Scientific

Results of the Second Yarkand Mission, p. 6, note, I suggested the possibility of

Lichtenstein's species not being a Stellio.
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that the tail is shorter, being from I5 to If the length of the head

and body. It is rounded throughout, and decreases regularly in

size. Head short and high, with the canthus rostralis well marked,

and supraorbital ridge prominent. The height of this ridge above

the lip-margin is equal to the distance from the anterior corner of

the eye to the end of the snout, or from the posterior corner of the

eye to the ear. No crest. A well-marked gular sac, much larger in

males than in females, and a double fold across the throat, the hinder

fold running up in front of the shoulder on each side. In adult

males, the fore limb laid back just touches the thigh, the hind limb

laid forward extends to the neighbourhood of the ear ; in females

the limbs are a little shorter. In the fore foot the fingers increase

nearly regularly in length from the first to the fourth, the fourth is

decidedly longer than the third, and the end of the fifth is beyond
that of the. first. In the hind foot the fourth toe is one quarter

longer than the third, and the fifth terminates nearly opposite to the

first.

All the scales on the upper part of the head are distinctly keeled

;

there are a few scattered spinose scales about the occiput, and a little

group of half a dozen small spines above the ear. Tlie nostril, which

is at the end of the canthus, and is directed backwards and upwards,

lies in the hinder part of a large shield. Supraorbital ridge formed

of elongate scales obliquely placed. From 30 to 40 small square

labials round each lip, sometimes not larger, sometimes rather larger

than the adjoining scales ; all are swollen and subcarinate. Upper
median labial (rostral) variable ; the lower is about twice as broad

and high as the other labials. Scales at side of head, especially

. those in front of the eye, immediately be.neath it, and behind it,

keeled. Scales of chin and throat rhomboidal, bluntly keeled.

Scales of neck small, with small conical spines scattered singly and
in groups on both sides. All the scales of the neck, body, limbs,

and tail are keeled and thoroughly imbricate. Along the back of

the neck the scales are unequal in size, and there is sometimes a lon-

gitudinal tract covered with small scales, sometimes a rudimentary

crest. Dorsal scales very unequal, larger scales being scattered over

the back and sides ; but none are double the diameter of the scales

occupying the middle of the back. In males the dorsal scales are

raised into short trigonal spines ; in females the scales are not dis-

tinctly spinose, but they are strongly keeled throughout. The ordi-

nary scales in the middle of the back are considerably larger than on
the sides. Ventral scales flatter, but still distinctly keeled, and
pointed or submucronate at the posterior extremity ; they are a little

larger than the scales on the sides, but smaller than those on the

back. About from 75 to 85 scales round the middle of the body.

Beneath the feet the scales are tricuspid, being strongly keeled, with

a small projecting point on the distal margin at each side of the

keel. Claws strong and dark horny, those of the fore feet longer

than those of the hind feet. Preanal pores forming a single not

very conspicuous row in males, wanting in females.

Colour (in spirit) above earthy grey, with more or less distinct



676 MR. W. T. BLANFORD ON PERSIAN REPTILES. [June 7,

darker cross bands on the trunk and limbs, often interrupted on the

former. Tail with numerous imperfect dark rings. In some speci-

mens the enlarged scales of the back and sides are whitish, producing

a speckled appearance. The chin and throat in males and the

gular sac speckled with dusky or blue, or altogether dark indigo
;

rest of lower parts white.

Length of an adult male 8 inches, of which the tail is 5 ; of a

female 7'8, of which the tail is 4-4.

This species is intermediate between typical Agama and the

Asiatic forms of Trapelus : it has the general form of the first-

named, and the irregularity in the dorsal scales characteristic of the

latter. It is easily distinguished from Agama agiUs and A. sinaita

by the inequality of the dorsal scales, and from Trapelus ruderatus,

T. megalonyx ^ and T. rubrigularis ^ by its less depressed form,

longer limbs, higher head, and more prominent canthus rostralis, by

the strong and persistent keelson the dorsal scales, and by the much
smaller difference between the enlarged scales of the back and the

ordinary dorsal scales.

The nearest ally I have seen is a species represented by two

specimens in the British Museum. These specimens are said to be

from Egypt, and to have been presented by Mr. Burton. They
were the two examples referred by Dr. Gray in his ' Catalogue

of Lizards,' p. 258, to Trapelus savignii. As, however, T. savignii

is said, in Dr. Gray's own description of the species, to have "nape
and back with a crest, scales of the back rather large, equal," and

was originally described by Dumeril and Bibron ^ (from a figure

apparently) as having a crest extending from the occiput to the

tail, and the scales of the upper part of the body equal to each

other, it is difficult to understand how these specimens, which are

crestless and have unequal dorsal scales, can be referred to the

species. The Lizard in question is only distinguished from A.persica

by the dorsal scales being more irregular and less strongly keeled,

the head less raised, the canthus less prominent, and by the scales

above the supraorbital tracts being convex but not keeled.

Agama persica is represented in the collection by five specimens,

four of which are from Dehbid.

Stellio nuptus.

Kazrun and Shiraz.

The two specimens from Shiraz, both males, are black almost

throughout. They were taken on the 26th April. I suspect that

the black colour is seasonal. These specimens agree with the

variety I called fuscus ('Eastern Persia,' ii. p. 319) in colour and
in the obliteration of the nuchal fold.

A female from Kazrun, captured April 16th, contains large

eggs.

^ Giinther, Eept. Brit. Ind. p. 159, pi. xiv. fig. C.
2 W. T. Blanford, J. A. S. B. 1876, xlv. p. 23, pi. i. fig. 1.

3 Erp. Gen. iv. p. 508.
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Centrotrachelus LORICATUS.

Ghorak. (I think this must be the same as a place marked
Gurek on St. John's map, 15 miles east of Bushire.)

Both the two specimens collected are small, the largest barely

12 inches long, and the smaller only 6. Though rather darker than
the type of C. loricatus, they have none of the olive coloration of
C. asmussi. They agree with the former in the more distant rows of
tubercles on the back, and in having the keels of the scales beneath
the hind feet arranged in transverse, and not in oblique rows. More
specimens, however, and especially adults, are requisite in order to

show whether these two forms are really separable.

PSAMMOSAURXJS SCINCUS.

Konar Takhti (20 miles south-west of Kazrun) and Ghainak (I

do not know the latter locality).

The specimens (three in number) are quite undistingnishable

from Egyptian examples in the British Museum. I see no proba-
bility of P. caspius being really distinct.

*SCINCUS CONIROSTRTS, Sp. UOV.

S. affinis S. officinali, sed capite breviore, magis conico, scutis

supra7iasalibus contingentibus atque prcBfrontale a rostrali

secernentibus, distinguejidus.

Tangyak, 7 miles south of Bushire.

Nearly allied to iS. officinalis, so nearly as to be merely a local

race ; but the head is differently shaped, being shorter and more

Fig. 1.

Head of Scinctts conirostris.

conical, the length of the head from the occiput to the end of the
nose being nearly equal to the width of the body between the axils

of the fore limbs or very little greater. Another distinction, which
is constant so far as I can judge from the series of S. officinalis in

the Museum, is that in the latter the praefrontnl shield is always
in contact with the rostral, whereas in the Persian form the two
are separated from each other by the supranasals. The vertical

shield is proportionally shorter in S. conirostris. In all other
respects the two forms appear to be similar ; and the coloration is

identical.

So far as I am aware there are, besides S. officinalis, three de-
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scribed forms of the genus Scincus. These are S. meccensis ' from

Arabia, S. hemprichii ^ from Massowa, on the Abyssinian coastland,

and S. mitranus ^ supposed to be from Arabia.

Of these, S. hemprichii, the type of the subgenus Pedorychus of

Wiegmann, is evidently quite distinct, having a rounded canthus

rostrahs, the ear-opening very narrow and concealed by a scale, the

nostrils differently shaped, and striated dorsal scales. S. meccensis

is said to differ from S. officinalis in having five superciliary shields

instead of six, the dorsal scales in sixteen longitudinal series instead

of eighteen, the supralabials seven, of which the fifth and sixth are

beneath tlie eye, whereas in S. officinalis there are eight, the sixth

and seventh below the eye—and in coloration, there being two or

three rufous dusky spots on each side above the shoulders. I am
inclined to doubt whether these characters are of specific value.

In the unpublished figures made for Hemprich and Ehrenberg's
• Symbolae Physicse,' tab. iv. fig. 3, the praefrontal is shown to be

in contact with the rostral.

Scincus mitranus was described from a single dried specimen. It

is stated to differ from S. officinalis in the form of the snout *, in the

head-shields, and in coloration. The prsefrontal is in contact with

the rostral, as in -S. officinalis. There are five superciliaries, as in

/S. meccensis, two loreals, and eight supralabials. Each scale is said

to have a white spot in the centre of its free margin, with a brown

spot on either side. This is occasionally the case in S. officinalis,

though more frequently a brown spot is in the middle of the scale.

There are ten vertically elongated, more or less rounded, deep-red-

brown spots along the side from the middle of the neck to above the

thigh. Similar spots are seen in S. meccensis, though they are less

numerous, being confined to the anterior portion of the side ; and

they may be merely a modification of the transverse bands often

found in S. officinalis.

OPHIDIA.

*Catachl^na' diadema, var.

Heterodon diadema, Dum. et. Bibr. Erp. Gen. vii. p. 779.

Simotes diadema, Giinther, Cat. Col. Su. B. M. p. 26.

Chatachlein diadema, Jan, Icon. Oph. livr. 10, pi. vi. fig. 2.

Simotes {Ghatachlein) Jiac?e»2a, Bottger, Jahresber. Senck. naturf.

Ges. 1878-79, p. 61.

Bushi, 25 miles south of Bushire.

The only specimen procured differs from the typical Algerine

form of C. diadema in having two praeoculars instead of three, in the

' Wiegmann, Arch. f. Nat. 1837, i. p. 127 ; Peters, Monatsb. Akad. Berlin,

1864, p. 44.
^ Wiegmann, ibid. ; Peters, ibid. Both this and the preceding species were

omitted by Dumeril and Bibron.
^ Anderson, Proc. Asiat. Soc. Beng. 1871, p. 115.
* Might not this have been distorted by bemg dried ?

^ I venture to suggest tiiat this may be an improved form of the name pro-

posed by Jan. Etym. Kara and y\a'iva, a mantle {KarayXaivota, I clothe).
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fourth and fifth supralabials entering the orbit instead of the fifth

only, in the shape of the vertical, which is pentagonal with straight

instead of convex sides, in the greater number of ventral shields,

and in the tail being one eighth only of the total length instead of

about 1 : 6'.5. As, however, the two forms have precisely the same
coloration and are alike in other characters, it is not clear how far

the peculiarities of the Persian form may be due to merely indivi-

dual variation.

The genus Catachlcena may be thus defined :

—

Head scarcely broader than the neck ; body rounded ; ventrals

angulate ; tail short, conical ;
pupil slightly elliptical, vertically

elongate. Teeth in the upper jaw few iu number, the last larger

than the others and situated at a distance behind them.

Fig. 2.

Head of Catachlcena diadema, var.

Rostral peculiarly shaped, being sharply folded back upon the

upper surface of the head, where it extends for a distance equal to

the length of the postfrontals, and turned back at a still sharper

angle laterally, so as to form part of the side of the head in front of

the nasals. Nostril extremely small and subvalvular, between two
shields.

I find this is not the first time that this Snake has been recorded

from Persia; for Dumeril and Bibron state that a specimen was
brought thence by Aucher-EIoy '. Bottger records the same species

from Jaffa, in Palestine.

The specimen from Southern Persia measures 18 inches, of which
the tail is 2^, and has 188 ventral shields and 36 pairs of subcaudals.

Zamenis diadema.

Specimen without precise locality.

Zamenis cliffordi.

Dehbid.

The specimen of Z. diadema is probably from Southern Persia,

and agrees with most South-Persian specimens in having three small

shields between the postfrontals and vertical. The ventrals are

distinctly angulate. In the Snake from Dehbid, north of Shiraz, the

' The specimen is not now in the museum of the Jardin des Plantes. I made
inquiries for it, as I wished to see wliether it presented the same peculiarities as
the other Persian individual above described.
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postfrontals are in contact with the vertical, and the ventrals are not

distinctly angulate. The two forms, however, are scarcely separable,

as I have shown ('Eastern Persia,' ii. p. 413). The posterior

maxillary tooth in the Dehbid specimen is but little if at all larger

than those in front.

Zamenis ventrimaculatus.

Bushire and Shiraz.

The specimen from Bushire is the ordinary Persian form with

imperfect cross bands. That from Shiraz is Giinther's var. C (Z.

rhodorachis, Jan).

Zamenis caspius.

Zargoom (I believe this to be Zirgan, 15 miles north-east of

Shiraz).

The coloration is rather peculiar : each scale has a brown longi-

tudinal band in the middle, and is pale on both sides. There are no

spots on the back. The lower parts posteriorly are dull orange
;

probably in life they were bright orange or scarlet.

Zamenis ravergieri.

One specimen from Dehbid.

Tropidonotus hydrvs.

The single specimen (which has no locality marked) is one of the

exceptional individuals with but two praeoculars.

CCELOPELTIS LACERTINA.

Shiraz.

A large specimen over 5 feet in length, with only seventeen rows
of scales round the body instead of nineteen. A young individual

from Constantinople, also with only seventeen rows of scales, is

figured by Jan.

*Hydrophis cyanocincta.

One specimen. Precise locality not marked.

This is doubtless from the Persian Gulf.

*Hydrophis temporalis, sp. nov.

H. capite medwcriter longo latoque, corpore longiusciilo, squamis

subimbricatis, post medium tuberculo ininuio ornatis, in series

29 longitudinales paullo post caput, 33 in medio corpore ordi-

nal is ; saitis ventralibns 354, bituberculatis, fere cequalibtts,

squamas laterales duplo excedentibus, prceanalibus 6 ; nasalibus

longioribus quani lata, supralubialibus tertio quartoque infra ocu-

lumpositis, temporalibus denique duobus utrinque maximis, margini

externo cujusque occipitalis contiguis, anteriore altiore quam
latum etfere vel omnino ad labium descendente. Dorsum maculis

rhomboideis transversis circ. 35 ornatum, postice evanescentibus.

Gangestun.

Head of moderate size and width. Neck and body slightly eloa-
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gate. Rostral broader than high. Nasals longer than broad and

about half as long again as the frontals. Vertical nearly pentagonal,

posterior angle rather less than a right angle. Each occipital almost

once and a half the length of the vertical. The third and

fourth labials are below the orbit ; one prseocular and one or two

postoculars, there being two on one side and one on the other ; two

are probably normal, as the single shield is partly divided. Two

a Fig. 3. b

Head of Hydrophis temporalis.

very large temporals along the outer margin of each occipital ; the

anterior temporal is higher than broad, and descends nearly or quite

to the gape. Two pairs of subequal chin-shields in contact with

each other.

Scales slightly imbricate on neck, very slightly on body, not im-

bricate on upper portion behind ; except on the anterior part of the
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round the neck a little behind the head, thirty-three round the

middle of the body. Ventrals 354, nearly uniform in size, each

about double the width of the adjoining scales, and bituherculate,

except towards the head and close to the anus. Six prseanal shields '.

Terminal scale of tail considerably larger than the others.

About thirty-five diamond-shaped black spots on the back, each

broader than long, becoming gradually fainter behind ; head, sides,

and belly yellow ; a black spot at the end of the tail.

The only specimen is a male, and measures C6 inches, of which

the head is 1 and the tail from anus 4|. Circumference of neck

2-1 inches ; of thickest part of body about 4.

The nearest species to this, so far as I can see, is H. robusta ^,

which is a stouter, less elongate form, with smooth ventrals, differ-

ently shaped and less elongate scales, those in the middle of the

body being as high as they are broad, and having the tubercle sub-

centrally instead of posteriorly situated on each scale throughout

the anterior part of the body. The anterior temporal is large; but

there is no large posterior shield on the temple, and there are three

shields along the outer margin of each occipital, instead of two. The
vertical is pointed in front. The black rings in H. robusta extend

completely round the body.

I have not been able to find the place named as the locality

(Gangestiin) ; it is doubtless on the shores of the Persian Gulf, and

probably near Bushire.

ViPERA OBTUSA.

Tehran hills.

ECHIS CARINATA.

Muchberabad, 6 miles south of Bushire.

3. On a new Spider of the Family Tlierapliosidce. By the

Rev. O. p. Cambridge, M.A., C.M.Z.S., &c.

[Eeceived May 13, 1881.]

(Plate LX.)

The chief interest attaching to this Spider lies in the fact of its

having been received alive from Bahia, and having lived in the Gardens
of the Society from the beginning of March to October 1880. It

appears to have died soon after casting its skin, when it probably
attained maturity ; but upou this latter point it is impossible to

speak with certainty, inasmuch as the cutting-open of the under-
surface of the abdomen, in order to preserve the Spider, had destroyed

^ Five only enter theSanal margin ; but I tbink six is the proper number.
^ Schleg. Phys.Serp. ii. p. 505, pi. xviii.flgs. 8-10 ; Giinther, Kept. Brit. Ind.

p. 364.
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the genital aperture, by the development of which alone its maturity

could have been determined.

It seems to me that this Spider is of the same species as two Brazi-

lian males in my collection of Mijgale versicolor, C. L. Koch, of

which the male only has, as yet, been described. There can belittle

doubt, however, that Koch's Spider is not of the same species as

the Mygnle versicolor of Walckenaer, of which this latter author
had described previously only the female ; and it has thus become
necessary to rename Koch's species. I have therefore, in the present

paper, described and figured the Spider lately living in the Zoological

Gardens under the specific name of stradlingi, after Dr. Stradling,

by whom it was brought to England. Some specific characters, and
figures of the palpi, taken from one of the male spiders above mea-
tioned, are also added.

Order Araneidea.
Fam. Theraphosid^.

Genus Homceomma, Ausserer. {Mrjgale, Walck. ad partem.)

HoMCEOMMA stradlingi, sp. w. (Plate LX.)

Mijgale versicolor, C. L. Koch (non Walck.).

Homceomma versicolor, Auss. ?

Length of the female 23 lines, to the end of the falces 27 lines

;

length of the cephalothorax 10^, breadth at the widest part 9 lines

;

greatest expanse of the legs (diagonally from the extremity of each

of the first pair to the extremity of the opposite leg of the fourth

pair) 6 inches.

Cephalothorax longer than broad, rising gradually but slightly

from the posterior to the anterior part ; normal indentations strong
;

that at the thoracic junction deep and curved, the convexity of the

curve directed backwards. Its colour is brown-black, covered with a

short dense pubescence ; and with a few long, erect, bristly foxy-

grey hairs on the eye-eminence, which is of moderate height, convex,

of a transverse-oval form, and placed close to the fore extremity of

the caput.

Eyes subequal, forming a transverse oblong figure, the length

nearly about double its width. Their general position is similar to

that of a great number of others of this family ; and a better idea

may be obtained of it from the figures (3, 4) than by any descrip-

tion. Among other slight differences in the relative size and posi-

tion of the eyes of Spiders of this group, Ilerr Anton Ausserer
lays stress upon that afforded by the greater or less height of those

of the central pair in relation to the fore-laterals. This may be
ascertained by looking at the Spider from in front and holding it

level, and on a level with the eye ; then connecting the central pair by
a transverse line touching their fore margins, and continuing this line

on each side, observe whether it passes above or cuts the fore-lateral

eyes. In the present Spider a line so drawn would as nearly as pos-

sible touch the posterior margins of the fore-lateral eyes. These last

are slightly the largest of the eight.

44*



684 REV. O. p. CAMBRIDGE ON A NEW SPIDER. [JuUC 7,

The legs are strong, of moderate length, and do not vary greatly

in that respect. Those of the first and fourth pairs do not differ

much, the fourth being rather the longest, and the third shortest.

They are similar in colour to the cephalothorax, densely pubescent,

and clothed with long, coarse bristly hairs of a greyish-foxy hue

;

there are also spines beneath the metatarsi and tibiae, but concealed

by the density of the hairs ; beneath the tarsi and metatarsi is a

dense scopula. Terminal claws 2, almost concealed, strong, curved,

and their hinder half furnished beneath with a few small denticula-

tions. It is possible that these denticulations are not uniform in all

the legs ; those which I examined minutely were of the second pair.

The palpi are strong, and similar in colour and clothing to the legs,

with a dense scopula beneath the digital joint.

Thefalces are very strong and massive, and similar to the legs in

colour and clothing.

The maxillcB are strong, cylindrical, with a strongish subconical

prominence at their extremity on the inner side. The labium is

short, prominent at its apex, the transverse line of which is hollow.

A space at the base, on the inner side, of each maxilla, as well as at

the apex of the labium, is densely clothed with short, nearly cylin-

drical, round-topped tubercles of uniform height.

Sternum small, oval, hollowed out at the fore extremity, clothed

and coloured like the legs.

Abdomen short, oval, in colour and clothing like the legs ; but the

coarse bristly hairs are longer, stronger, and of a more foxy, or dull

rusty-reddisii hue. Spinners of superior pair tolerably long and

strong, 3-jointed and upturned. From the cast skin of the example

described, the spinners would appear to have been considei'ably larger

before its ecdysis ;
possibly they may have shrivelled, as the Spider

seems to have died soon after that operation.

Two males received from Brazil, and which I believe to be of the

same species as the female above described, have the coarse bristly

hairy clothing of the legs &c. of a brighter reddish hue. Beneath

the fore extremity of the tibiae of the first pair of legs is along, strong,

curved, corneous, obtusely-pointed process directed forwards.

The palpi of these males are tolerably long, the radial joint longer

than the cubital, the digital joint short. The palpal organs consist

of a basal bulb, produced into a long, strong, twisted, somewhat cork-

screw-shaped process, gradually lessening towards its extremity, and
ending rather abruptly in a point, near which is another minute point

or prominence.

The dimensions of the male are:—length 17 lines, to the end of the

falces 19| ;
greatest expanse of the legs 5 inches lOg lines. The

cephalothorax is broader in proportion to its length than in the female,

though rather narrower at the fore extremity, a peculiarity observ-

able in the males of some other species also.

Hab. Of the 5, Bahia; of the two S , Brazil.

P.S. Since the above was in the press the Secretary of the Society

has kindly sent to me for examination two other specimens, apparently
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adult (both females), of the same species. One, received from

Mr. Carl Hagenbeck, of Hamburg, on the 25th of March 1881,

died on the 4th of the following month ; the other, received from

Mr. W. Cross, of Liverpool, on the 15th of July 1880, Hved until

the 31st of March 1881. Both these examples are from South

America. One of them is rather darker, and the pubescence on the

cephalothorax is of a more coppery reddish hue ; but in other

respects it agrees with the example described, though neither of them
is quite so large.

EXPLANATION OP PLATE LX.

Fig. 1. $ IIomceom7na sfradlinffi {(rom 'Dv.Stra.dling'a specimen). Natural size.

2. Tbe same. Proiile of cephalothorax and falces, a little enlarged.

3. The same. Eyes from above and behind.

4. The same. Eyes from in front, looked at on a level vrith the Spider.

5. The same. S fi'oin Brazil, right palpus, of natnral size.

6. The same. Portion of right palpus enlarged, from above and behind,

on the outer side,

7. The same. Portion of right palpus, from underneath.

4. On the Structure of the Pharynx, Larynx, and Hyoid

Bones m the Epomo])hori ; with Remarks on its Relation

to the Habits of these Animals. By G. E. Dobson,

M.A., M.B., &c.

[Eeceived May 17, 1881.]

In all species of Chiroptera, of which the structure of the pharynx
and larynx has hitherto been described, and in all those examined
up to the present by the writer, the form of these parts has been

found remarkably simple, differing but slightly from that of the

Insectivora, all agreeing in possessing a short pharynx, with tbe

small circular or narrow slit-like aperture of the larynx generally

guarded by a short acutely-pointed epiglottis, which, in some genera

{Harpyia, Vampyrus, e. g.), is almost obsolete, opening close behind

the fauces, near to which also the posterior nares enter—and in tbe

small size of the laryngeal cavity and feeble development of the

vocal cords, the hyoid bone also being slender and connected by a

chain of simple cylindrical bones with the cranium.

In the Ejiomophori, however, we find in tbe structure of all these

parts a remarkable departure from the general type : the pharynx is

long and very capacious, the aperture of the larynx far removed
from the fauces ; and opyjosite to it a canal leading from the narial

chambers and extending along the back of the pharynx opens ; the

laryngeal cavity is spacious, and its walls are ossified ; and the vocal

cords are well developed; the hyoid bone is quite unconnected, ex-

cept by muscle, with the cranium ; the ceratohyals and epihyals

are cartilaginous and greatly expanded, entering into the formation

of the walls of the pharynx, and, in the males of two species at least,
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supporting the orifices of the large posterior pair of air-sacs which

extend beneath the integument of the sides of the ueck^

This pecuhar development of the pharynx, larynx, and hyoid

bones is well seen in Epomophorus franqueti. In that species the

spacious cavity of the mouth opens into the wide and deep pharynx

by a very restricted aperture, the inferior transverse diameter of

which is not half the width of the tongue, and scarcely capable of

Sf/ii/.

bli.nij.

Hyoid bones and muscles of EporrKyphorus franqueti (enlarged).

h.hy. Basihyal bone with which the long thyrohyals, tk.hy, are ankylosed (the

latter are shown diagrammatically, as in nature they are hooked
round the thyroid cartilage); cer.hy, ceratohyal bone; ep.hy, epi-

hyal bone rotated forwards, showing its outer surface deeply concare

for the neck of the posterior pharyngeal sac, and its prominent arti-

cular extremity (x) separating and acting as a pulley for the fleshy

tendons {my./iy) of the mylo-hyoid and (fiy-ffl) hyo-glossus muscles;

to its upper margin is attached the tendon {stjiy) of the stylo-hyoid

muscle.

admitting a hemp-seed, and which can evidently be completely

closed by muscular action. In two male specimens the tip of the

epiglottis is nearly three quarters of an inch from the fauces. The
laryngeal walls are ossified, forming a large projection in the posterior

^ The writer was unable to embody any part of these remarks in the intro-

duction to his work on the Chiroptera (C'atal. Chiropt. Brit, Mus. 1878) owing to

the want of specimens ayailable for anatomical examination. Lately, however,

chiefly owing to the kindness of Drs. T. W. Wright and J. J. Lamprey, of the

Army Medical Department, and Dr. Eobb, of H.M.'s Indian Army, who foi--

warded well-preserved specimens of Epomvphorl from the west and east coasts

of Africa, he has succeeded in obtaining most of the material which forms the

basis of this paper.
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third of the neck ; and the wide space intervening between the epi-
glottis and the base of the tongue is seen, on removal of the integu-
ment, to be covered in by the mucous membrane of the pharynx
only. The mylo-hyoid muscle arises on each side from the thyro-
hyoid bone between the insertion of the sterno-hyoid musele and
the origin of the middle constrictor of the pharynx, and, suddenly
narrowing, forms a half-round fleshy tendon, which passes forwards
across the projecting articular extremity of the epihyal bone
(fig. 1, x), which acts as a pulley, and on reaching the under

Fig. 2. Fig. 3.

myjiy.

Fig. 2. Hyoid bones and larynx of E'pomoplwrus franqiieti {enlarged), viewed
from above, ep.hy, epihyal bone; ccr.hy, ceratobyal bones; th.liy,

extremity of tbyrobyal bone ; e, epiglottis, posterior surface ; s, San-
torinian cartilages.

Fig. 3. Side view of part of the hyoid bones and the larynx of Epomophortis
franqiicti (enlarged), showing {ph. s) part of the neck of the posterior
pharyngeal sac and its communication with the pharj-nx ; x, the pro-
minent articular extremity of the epihyal bone ; stk?/, stylo-hyoid
muscle; ini/.f/i/, mylo-hyoid, and f/i/.ffl, hyo-glossus muscles, divided
and drawn backwards ; thJiy, thyrohyal bone.

surface of the tongue spreads out, uniting with its fellow of the

opposite side to form a thin muscular expansion extending between
the rami of the mandible almost as far forwards as the symphysis
menti. Immediately external to the origin of the mylo-hyoid the

hyo-glossus arises by a much narrower origin, and, forming a per-

fectly similar tendon, accompanies it forwards, but separated from it

by the projecting articular extremity of the epihyal bone, and,

curving inwards above it, is inserted into the side of the tongue.

The genio-hyoid and genio-hyo-glossus muscles are absent, the basi-
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hyal and ceratohyal bones being connected with the base of the

tong;ne by the membranous walls of the pharynx alone.

The hyoid bone (figs. 1, 2, 3) is remarka'bly formed : the basi-

hyal is ankylosed behind to a pair of long spatulate thyrohyals ; in

front it articulates on either side by a synovial joint, permitting

very free rotatory motion, with a cartilaginous ceratohyal, which

also articulates by its upper extremity with a large, very pecuharly

shaped cartilaginous epihyal, which is circular in outUne, having

its inner side flat or slightly convex, its outer deeply concave from

below backwards and upwards, and near its articular extremity a

prominent external projection, across which the tendons of the mylo-

hyoid and hyo-glossus muscles, above described, ghde ; the cerato-

hyal muscle extends from its posterior margin to the thyrohyal

bone ; and the stylo-hyoid muscle is inserted into its upper side. Its

outer surface, as above described, is deeply concave in the adult

male, and is lined by part of the neck of a sac, which extends out-

wards and backwards from the pharynx, under cover of the integu-

ment and the sterno-mastoid muscle, across the clavicle to the antero-

inferior part of the thorax. Another sac, anterior to this, on each

side of the neck, also extends outwards from the pharynx, and will

be described further on {vide infra, fig. 4).

The walls of the evidently highly extensible pharynx are at-

tached anteriorly to the base of the skull and to the hack of

the fauces and tongue (which is free between the hyo-glossi and

stylo-glossi muscles ; for there is no trace of genio-byoid or genio-

hyo-glossi muscles, and the body of the organ appears to be chiefly

made up of a few muscular fibres with much interposed fat),

extending forwards for some distance between its inferior surface

and the mylo-hyoid expansion—posteriorly, to the anterior margins

of the basi-, cerato-, and epihyal bones, and laterally, by an

oblique ligamentous band, to the sterno-mastoid muscles. Imme-
diatelj^ behind the mouth, in the adult male, are two large oval

apertures (04 inch in antero-posterior diameter) in the sides of the

pharynx, leading into a pair of large sacs, which extend outwards

under cover of the integument beneath and behind the ears. The
apertures open opposite each other ; so that, if the sacs be cut open

from without, the pharynx appears to be transfixed. These, which

may be called the anterior pharyngeal sacs, are separated on each

side of the neck from the posterior pharyngeal sacs (above described)

by the sterno-mastoid muscle, and by a ligamentous septum passing

inwards from it to the side of the pharynx, and outwards to the

integument. Both pairs of sacs are absent in the female ; their pre-

sence therefore indicates a secondary sexual character, of which the

nearest analogue in Mammals appears to be the laryngeal sac of the

Orang*.

^ It is an interesting fact that the nearest known analogues of these pharyn-

geal sacs are to be found not among Mammals but in Birds, as in certain species

of Otis and Tetrao. This might lead us to think that this pecuh'ar secondary

sexual character was in some way related to the volant powers of the animals. It

must, however, be recollected that these birds are noted for their terrestrial habits.
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The nasal cavities are brought into communication with the larynx

by a long canal, which extends backwards along the spine and enters

the pharynx directly opposite to the aperture of the larynx ; so that

the greater part of what we have called the pharynx would be

evidently more correctly termed the isthmus faucium.

The walls of the larynx are ossified, enclosing a spacious cavity,

Head and neck of Epomophoriis franquefi (ad. ^, natural size).

The anterior {a. ph. s) and posterior {p. ph. s) pharyngeal saes are opened from
without, the dotted lines indieatiug the points where they commu-
nicate with the pharynx ; s, thin membranous septum in middle line

between the anterior pharyngeal saos of opposite sides ; s.m, Bterno-

mastoid muscle separating the anterior from the posterior sac.

the anterior aperture of which (figs. 2 & 5) is protected by a very
large epiglottis (e), which rests against the rounded anterior extre-

mities of a pair of large crescent-shaped fibro-cartilaginous cushions

(c), which extend forwards from the anterior margins of the trian-

gular arytenoid cartilages (a). The true vocal cords are well deve-

loped and much longer than the false cords ; the ventricles are

spacious, and continued backwards between the true vocal cords and
the thyroid, forming large saceuli, and forwards between the false

vocal cords and the thyroid to its anterior margin, forming narrower
but much longer " saceuli laryngis."
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In E. cotnptus the structure of all the above-described parts is

similar—with this exception only, that the tendons of the mylo-hyoid

and hyo-glossus muscles pass forwards together below the epihyal

process. No male specimens of JJ. pusillus are available for exami-

nation ; but, judging from the anatomy of the female, it agrees in

all respects with that of E. comptus. In E. monstrosus, which

differs from all the other species in the absence of the shoulder-

pouches, there are no posterior air-sacs ; but the anterior sacs are

well developed, and separated internally below, not by a thin parti-

Fig. 5.

a.r

Vertical and longitudinal section througli the centre of the larynx of

EiMmojjJiorns franqucti (enlarged).

e, epiglottis; h.c, hyo-epiglottideus muscle ; h.h, basihyal bone; th.c, thyroid

cartilage
; /. v. c, false vocal cord ; v, ventricle leading anteriorly into

the long sacculus laryngis, extending almost as far as tlie base of the

epiglottis, and posteriorly continued backwards behind v. c, the true

vocal cord ; ar, arytenoid cartilage ; s, apex of Santorinian cartilage
;

c, crescentic fibro-cartilaginous cushion extending forwards from the

arytenoid cartilage ; cr, cricoid cartilage.

tion as in the above-named species, but by an intermediate inferior

sac communicating with the pharynx by an aperture between the

mylo-hyoid tendons.

In E. macrocqjhalus, gamhianus, labiatus, and minor the thyro-

byals are very long, having their broad extremities bent inwards
above so as to nearly meet in the middle line above the laryngeal

opening ; the basihyal (fig. 6, b.hy) is much produced forwards, ter-

minating in a straight thin edge, to the outer sides of which the
very short ceratohyals are attached by ligament only, and have a
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very restricted backwards-and-forwards motion ; the epihyals are
lozenge-shaped, expanded, as iu E. franqueti, but quite flat, and
give attachment to tlie same muscles as in that species; but their

infero-external extremities are not produced into prominent cornua
as in that species ; for there are no mylo-hyoids to support, the place

of these muscles being taken by the united anterior bellies of the
digastrics, which extend across as a thick muscular fold from side

to side, and so far back as to cover the body of the hyoid bone, to

which, however, it is not attached, being connected only with the
superficial fascia extending backwards over the sterno-hyoid muscles.

Fig. 6.

Hyoid bones and muscles of Epomophorus macrocephahis (enlarged).

b.hy, basihyal bone; ih.h/, tliyrobyal bone; cer.hy, ceratoliyal bone, small,
almost ankylosed with the prominent anterior margin of tlie basi-
hyal ;

ep.liy, epihyal bone, dislocated forwards, showing its flat, or
very slightly concave, outer surface; stjiy, stylo-hyoid muscle; g.hy
and hy.gJ, gonio-hyoid and hyo-glossus muscles passing forwards
over the prominent anterior margins of the basihyal and ceratohyal
bones.

On dividing and reflecting the digastrics the genio-hyoid muscles at

once come into view, arising from the body of the hyoid bone })0S-

teriorly, and passing forwards over the prominent flat edge of its

produced anterior part, as over a pulley, being there also supported
on a pad of dense ligamentous tissue which occupies part of the
space in front of the epiglottis, arising from the inner sides of the
box-like compartment formed by the expanded hyoid bones, and
extending also laterally outwards as a thick ligamentous band on
each side across the articulation of the epihyal with the ceratohyal
bone, and between the former and the fleshy tendon of the hyo-
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glossus muscle. The small genio-liyo-glossi arise on each side from

the anterior margins of the epihyals.

From the pharynx, thus closed in by osseous and mnscular walls,

no sacs extend outwards as in E. franqueti ; but near the com-

mencement of the oesojjhagus, opposite the opening of the larynx,

there is the aperture of a single central sacculus, which lies

between the middle constrictor of the pharynx and the spine, its

neck passing between the fibres of that muscle, which forms a

lozenge-shaped sphincter round it. It is difficult to suggest the

office of this sac, the cavity of which in E. macrocephalus is not

larger than a small bean, and in E. minor would hardly hold a pea.

Owing to tlie presence of the large inflected extremities of the

thyrohyals, which nearly meet in the middle line across the com-

mencement of the oesophagus, the inferior constrictors of the pharynx

are much shorter, and do not form a pair of long fleshy tendons

carried forwards longitudinally between the extremities of the epi-

hyals as in E. franqueti ; while the middle constrictors are dis-

tinguishable from them, and part of their fibres form a sphincter for

the neck of the sacculus above described.

The remarkable form of the hyoid bones and great development

of the isthmus faucium part of the pharynx, in which (though

especially pronounced in tlie males of certain species) all the species

agree, may be understood when we consider the nature of the food

of these animals.

In the collection of the British Museum are specimens of E. gam-

hianus from the banks of the Zambesi, with the note " eating figs
"

on the label attached to them by the donor Dr. Kirk. That figs

constitute the food of E. franqueti, macrocephalus, labiatus, and

minor also I have proved by finding remains of these fruits in the

alimentary canals of these species.

The fig being a hollow receptacle containing numerous small fruits,

is not easily detached from the branch for the purpose of masti-

cation ; and its outer rind is evidently too tough to be readily torn

through by the feeble teeth of the Epomopliori. The easiest method,

therefore, of getting at its soft juicy contents is by sucking them out

through the aperture at the distal extremity of the fig.

Now the whole structure of the mouth and ])harynx of these

animals is admirably suited for this purpose. The peculiarly volu-

minous lips are capable of completely encircling the fig, and their

adherence to its smooth surface is evidently securely maintained by

the soft pads which spring from their upper margins near the angles

of the mouth. While thus encircled by the lips, the fruit is pro-

bably slowly chewed by the feeble acutely pointed teeth, and pressed

upwards against the prominent palate-ridges so as to cause it to

give up more freely its juices and soft contents, which are drawn out

by suction through the terminal aperture.

The construction of the parts above described is specially suited

to the action of suction, accomplished probably by the alternate

action of the buccal muscles and the lungs. The spacious pharynx,

shut off from the nasal apertures by the constrictors of the pharynx.
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and from the mouth b}' the small valvular opening referred to, and
having its sides supported behind by tlie expanded hyoid bones,
constitutes a most perfect exhauster ; while tbe broad epiglottis,

permanently folded over the larynx in front so that its aperture is

directed upwards towards the spine, and the great size of the fibro-

cartilaginous masses extending forwards from the arytenoid cartilages

to the epiglottis (fig. 5, c, p. 690), effectually guard the glottis,

preventing any part of the food, such as the small fig-seeds, from
being drawn into the air-passages.

In the males of E. monsirosus, fratiqueti, comptus, and pusillus,

permanent inflation of the pharyngeal sacs is rendered possible by
the manner in which, as above described, the nasal and oral cavities

are capable of being completely shut off from the pharynx. Con-
sidering the large size and position of the apertures by which tliese

sacs communicate with the pharynx, it would appear at first sight
that most of the food entering the pharynx must find its way into
them. This ditficulty is removed if we allow that suction by means
of the inspiratory action of the lungs has any thing to do with
drawing the semifluid food into the pharynx ; for it is evident that
the same action would cause the walls of the sacs to collapse inwards
upon the apertures, and so close tlieir communication with the
pharynx at the very time when it was most needed.

5. On the Mollusca procured duriug the ' Lightning ' and
' Porcupine ' Expeditious, 1868-70. (Part III. i) By
J. GwYN Jeffreys, LL.D., F.R.S., F.Z.S.

[EeceiTed May 20, 1881.]

(Plate LXI.)

CONCHIFERA (continued).

Family VIII. Kelliid^.

I. Pythina SETOSA, Duulcer.

^ Coralliophaga setosa (Dunker), Grube, Die Insel Lussin und ihre
Meeresfauna, 1864, p. 48.

Scintilla recondita, Fischer, Les Fonds de la Mer, 1872. p. 49,
pi. ii. f. 3.

'V
>

'Porcupine ' Exp. 1870 : Atl. St. Tangier Bay ; Med. 50, 50a.
Distribution. Arcachon to Mogador, Sicily, and Adriatic. Depths

5 to 86 fathoms.

Fossil. Pliocene : Monte Mario and Ficarazzi.

Sportella caillati, Conti, and Kellia macandrewi, Fischer. It be-
longs to Pythina in respect of the hinge as well as of the peculiar
divaricating sculpture,

' For Part I. see P. Z. S. 1878, p. 393 ; for Part II. see P. Z. S. 1879, p. 553.
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2. Pythina geoffroyi, Payraudeau.

Uryci?ia geoffroyi., Payr. Cat. Corse, p. 30, pi. i. f. 3-5.

' Porcupine' Exp. 1870 : Atl. St. Vigo B.

Distribution. Bay of Biscay and Algiers.

Fossil. Pliocene : English and Belgian Crags.

Corbula ambigua, Nyst and WestendorfF. The internal sculpture

of the recent shell is very remarkable, and somewhat resembles that

of P. setosa. It consists of numerous microscopic lines arranged

lengthwise, but not radiating as in the latter species. Fossil speci-

mens are opaque, and therefore do not show the sculpture above-

mentioned.

t/ 1. Lepton squamosum, Montagu.

Solen squamosus, Mont. Test. Brit. i. p. 565.

L. squamosum, B. C. ii. p. 194, pi. iv. f. 7 ; v. p. 177, pi. xxxi.

f. 2.

' Porcupine ' Exp. 1869 : St. 9. 1870 : Atl. Vigo B.

Distribution. Norway to the Balearic Isles ; S-70 fms.

Fossil. Pliocene : Coralline Crag, Monte ]\lario and Sicily.

The late Mr. Searles Wood proposed to unite the genera Lepton,

Lascea, Bornia, Scacchia, Scintilla, Kellia, Montacuta, and Sphe-

nalia in one family under the name of Fragillidse. The only reason

given for this family union is that the shells are " small and tender."

The present species has some obsolete generic and specific synonyms.

y 2. Lepton nitidum, Turton.

L. nitidum, Turt. Conch. Dith. p. 63 : B. C. ii. p. 198 ; v. p. 177,

pi. xxxi. f. 3.

'Porcupine' Exp. 1870 : Atl. St. Vigo B., 26, Tangier B.; and

var. levis. Med. : St. 55, Adventure Bank, var. levis.

Distribution. Norway to the Mediterranean and Adriatic; 10-

120 fms.

Fossil. Pliocene and Post-Tertiary : Norway, Great Britain, and

Italy. Height 0-130 feet.

Differs in the degree and even in the absence of sculpture. The
variety levis is perfectly smooth ; and I must correct or qualify my
remark in the ' British Conchology ' that this species is invariably

sculptured.

)X3. Lepton sulcatulum, Jeffreys.

L. sulcatulum, Jeflfr. in Ann. & Mag. Nat. Hist. 1859, p. 34,

pi. 2. fig. 2a-g: B. C. ii. p. 201 ; v. p. 177, pi. xxxi. f. 3.

'Porcupine' Exp. 1870: Atl. St. Tangier B. ; Med. Adventure

Bank.
Distribution. England to Mediterranean and Adriatic, Canaries,

and Korea ; laminarian zone to 130 fms.

Belongs to the genus Neoleptoii of Monterosato, and forms a

sectional or subgeneric division of Lepton, as I suggested in ' British

Conchology.'
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(, 4. Lepton lacerum', Jeffreys.

L. lacerum, Jeffr., Les Fouds de la Men, 1872, p. 84, pi. ii. f. 1 1,

Ua.
Shell roundish-oval, nearly flat, solid for its size, semitransparent,

and glossy : sculpture, numerous close-set and very fine concentric

striae, which are stronger towards the front : colour clear white : epi-

dermis mco\\s\nc\xon% : margins rounded at the sides and in front, but

at the back exhibiting on each side of the beak, and at equal distances,

a small spike-like projection, giving that part a jagged appearance :

beah small, central, and semioval : hinye-line tricuspid, occupying
about one sixth of the circumference of the shell : cartilage-pit nar-

row and perpendicular: hinge-plate broad and strong : teeth (in the

only specimen here described), one small and obliquely placed car-

dinal, and a rather long ridge-like lateral, which is also placed

obliquely on each side of the beak : inside glossy : scars slight.

L. 0-1, B. 0-1125.
' Porcupine ' Exp. 1870 : Atl. St. 1. A single valve only.

Distribution. Bay of Biscay and Mediterranean ; 35-70 fms.

This is a small shell ; but I am at a loss to imagine why, on that

account, the Editors of the excellent ' Journal de Couchyliologie

'

should have made the remark that as to such shells, " les caracteres

n'indiquent pas toujours avec certitude I'age adulte."

/- Scintilla rotunda^ Jeffreys. (Plate LXI. fig. 1.)

Shell roundish, with an obliquely triangular outline, nearly flat,

solid, opaque but glossy ; sculpture, a few slight concentric lines of

growth, which are more distinct towards the front, besides some
minute irregular pit-marks as in other species of this genus : colour

milk-white : epidermis none : margins gently rounded in front and
at the sides, somewhat sloping from the beak on the left hand : beak
minute, semiglobular or calyciform : hinge-line very short, obtusely

triangular : cartilage-pit narrow and placed obliquely : hinge-plate

also narrow : teeth (in the single valve here described) consisting of

a minute cardinal, and of a ridge-like lateral on each side of the

beak ; the lateral tooth on the left side is much larger than the

other, which commences with an angular point: iwsi'd^e polished, but
slightly pitted: scars indistinct. L. 0*1, B. 0*1.

' Porcupine' Exp. 1870 : St. 27.

Distribution. Palermo ; 48-70 fms. (JSIonterosato, as Vasconia
rotunda !).

The hinge of this species does not quite agree with the description

of the genus Scintilla given by Messrs. Adams ; but the remarkable
texture of the shell is similar, viz. (to use their own words) " the

external appearance of some of the species, which consists of a

multitude ot very fine punctations, of an opaque white colour, upon the

shell, and which deprives them, in such portions, of their transpa-

rency." This peculiarity appears to be owing to the want of homo-
geneity in the composition of the shell.

^ Torn. * Bound.
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I/' ScACCHiA tenera', Jeffreys. (Plate LXI. fig. 2.)

Shell, oval, thin, rather convex, semitransparent, of a dull hue

:

sculpture, numerous slight concentric striae, besides stronger and
irregular hues of growth : colom- whitish : epidermis filmy : margins
rounded on all sides, except at the back, where it is uneven : beaks
small, circular, projecting beyond the dorsal margin, slightly incUned
to one side : hinge-line nearly straight : cartilage-pit small and
narrow, placed obliquely under the beak ; hitige-plate rather broad
but shght : teeth, in the right valve a small cardinal, in the left none
except an angular projection below the beak enclosing the cartilage :

inside T^oWshed: sears imperceptible. L. 0-175, B. 0-225.
'Porcupine ' Exp. 18/0 : St. 3«, 6, 16, \7a. A few valves only.
An abnormal species of an eccentric genus.

Decipula^ Jeffreys.

Shell oval, thin, glossy, completely closed : cartilage triangular,
clasping and supporting the hinge : 'teeth, m one valve a minute
cardinal, which lies below the beak, and is not easily seen, with a
slight lateral on each side ; in the other valve none except a small
angular projection of the hinge-plate on the right-hand side.

^ Decipula ovata, Jeffreys.

B.ovata (Jeffr.), Friele, Vid. Forh. 1875^ p. 57; G. O. Sars,
Moll. reg. arct. Norv. p. 341, t. 34. f. \a~c (as Tellitnya ovalis).

'Porcupine' Exp. 1869 : St. 18. A single valve.

Distribution. Lofoten Isles, W. Norway, and Bay of Biscay
;

120-552 fms.

It somewhat resembles Montacuta ferruginosa in shape; but the
hinge is generically different.

Brown's generic name Tellimya is a synonym of Montacuta, and
includes Kellia also. The specific name ovali's, given by Prof. G. O.
Sars, means belonging to an ovation or triumphal procession ; ovata
means egg-shaped.

u 1 . Montacuta ferruginosa, Montagu.

Mya ferruginosa, Mont. Test. Brit. p. 44, t. 26. f. 5.

Montacuta ferruginosa, B. C. ii. p. 210 ; v. p. 178, pi. xxxi. f. 9.
'Porcupine' Exp. 1869: St. 16, 18, 19, 35 (with variety mVm,'

which is more regularly oval ; and a longer monstrous valve, of a
somewhat triangular shape, in consequence of the posterior margin
sloping from the beak on each side instead of being rounded in that
part), and off Belfast. 1870 : Atlantic, 6, 9, off Cape Espichel, off
C. Sagres, 1 6 (valve of variety nivea, apparently a very old specimen,
and having close-set and partly anastomosing marks of'growth), I 7a

;

Mediterranean, Algesiras Bay, Adventure Bank.
Distribution. Greenland {M. Sars) ?, arctic Norway to the Medi-

terranean and Adriatic, Mogador, Madeira, New England ; 3-733
fms.

' Tender. 2 A deceiving thing.
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Fossif, Pliocene and Post-tertiary : Norway, Great Britain and

Ireland, N. France, and Italy ; 0-80 ft.

Synonyms several. The variety nivea is the Tellimya nivea of

G. O. Sars, and corresponds with the variety radiata (^Syndosmya

radiata, Loven) of Scrobicularia alba.

Mr. Marshall found this species and M. substriata at Guernsey
attached to the spines of the same specimens of Spatanr/us purpureus

—the former at the top, and the latter at the hottom or anal end.

Moray Firth : of large size on the shore, smaller in deep water

(McAndrew).

t/ 2. MoNTAcuTA pellucida', Jeffreys. (Plate LXI. fig. 3.)

Shell oval, convex, thin, transparent, and glossy : sculpture,

strongly marked concentric lines of growth, and under the micro-

scope minute irregular scratches arranged lengthwise : colour whitish,

but partially clouded in consequence of the specim.en being " dead
"

or not fresh : tnargins somewhat truncate at the posterior or smaller

side, gently curved in front, expanded at the anterior side, and
sloping from the beak on each side ; beahs prominent, calyciform,

placed nearly in the middle : hinge-line obtuse-angled, excavated in

the middle, occupying rather more than one fourth of the circum-

ference : cartilage-pit small, lying underneath the beak, with

thickened edges : hinge-plate narrow and thin : teeth (in the only

valve here described) consisting of a laminar lateral, which projects

beyond the hinge-plate, on each side of the beak ; that on the an-

terior side is twice as long as the other : inside glossy, plain-edged
;

scars slight. L. 0-J5, B. 0-2.

' Porcupine' Exp. 1870: Mediterranean ; St. Adventure Bank, a

single valve.

Compare the above description with that oi M. ferruginosa given

in ' British Conchology.' The present species is oval instead of

oblong, the posterior margin is not angulated, the beaks are prominent

and placed nearly in the middle, and the cartilage-pit is much smaller.

3. MoNTACUTA voRiNGi, Friclc.

^ Montacuta (?) voringi, Friele, N. Mag. f. Naturv. xxii. B., 3. H.
(separat-aftryck) p. 1, f. 1, la.

' Porcupine ' Exp. 1869, St. 36. 1870 : Atlantic, 9, 24, 26.

Distribution. Soguefiord, Norway, 630 fms. {Friele) ! ; Palermo,

87 fms. (Monterosato)\

Provisionally named by nie M. cuncata. I have both valves ; and
I cannot see any generic difference in the hinge between this shell

and M. bidentata, notwithstanding the remark of my friend Herr
Friele, who described a single valve only.

^ 4. MONTACUTA DONACINA, S. V. Wood.

Montacuta ? donacina, S. V. Wood, Mon. Crag Moll. ii. p. 131,

t. xi. f. 3, a-c : B. C. ii. p. 216 ; v. p. 178, pi. c. f. 4.

'Porcupine' Exp. 1869: St. Lough Swilly.

' Trausparent.

Proc. Zool. Soc—1881, No. XLV. 45
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Distribution. Falmouth, and St. Magnus Bay in Shetland ; single

valves {J. G. J.) ; Algiers (Joli/), a perfect and living specimen !

Fossil. Pliocene: Coralline Crag, and variety as M. cylindrica

{Wood) ! ; Fiume Oreto, Sicily {Brugnone) !

Allied to M. suhstricita ;
perhaps viviparous and quasi-parasitic or

commensal, like that species. Mr, Wood proposed the generic name
Sphenalia for these and similar species.

(^ i). MONTACUTA SUBSTRIATA, MoutagU.

Ligula suhstnata, Mont. Test. Brit. Suppl. p. 25.

M. substriata, B. C. ii. p. 205 : v. p. 177, pi. xxxi. f. 6.

' Lightning ' Exp. St. 2.

'Porcupine' Exp. 1869: St. 3, 10, 13, 14, 23fl, North Channel.

1870 : Mediterranean, off Rinaldo's Chair.

Distribution. Finmark to the Mediterranean and Adriatic ; 2-

250 fms.

Fossil. Pliocene and Post-tertiary : Norway, Coralline Crag, and

Italy.

Inhabits the ventral spines of many kinds ot Echinidse. The fry

is almost globular, like that o( Kellia suborbicidaris ; and the beak is

placed in the middle of the dorsal area.

There are several obsolete synonyms.

l/ 6. MoNTACUTA BIDENTATA, MontagU.

Mya bidentata, Mont. Test. Brit. p. 44, t. 26. f. 5.

Montacuta bidentata, B. C. ii. p. 208, pi. v. f. 1 ; v. p. 177,

pi. xxxi. f. 8.

'Porcupine' Exp. 1869: St. 2, 9, 16, 17, 18, 18b, 19, Lough
Swilly. 1870: Atlantic, 2, 13, 16, 17a, off Cape Sagres, 26, 30;
Mediterranean, Algesiras Bay, 50, 55, G. Bona, Adventure Bank.

Distribution. Finmark and Faroe Isles to the Mediterranean,

Adriatic and Archipelago, and Madeira; shore-100 fms.

Fossil. Pliocene and Post-tertiary : Norway, Sweden, Great Britain

and Ireland, Belgium, and Italy; 0-130 ft.

Not M bidentata of Gould, which is M. elevata of Stimpson. Nor
is M truncata of S. V. Wood (as I once supposed) a variety of the

present species, although they are closely allied. M. elliptica, of

the last-named author, appears to be a variety. Among the synonyms
are Arcinella Icevis of Philippi and Mesodesma exiguum of Loven. In

some specimens the layers of growth are so strongly marked as to

form ridges.

/^ 7. Montacuta ovata', Jeffreys. (Plate LXI. fig. 4.)

Shell triangularly round, with a somewhat oblique outline, rather

convex, moderately solid, lustreless : sculpture none, except irregular

lines of growth : colour whitish : epidermis inconspicuous : margins

abruptly truncate at the smaller or posterior side, distinctly curved

in front, elevated and rounded on the anterior side : beaks small, in-

flected, with a deep indentation below ; they are placed close to the

1 Oval.
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anterior side, which is scarcely one fifth the size of the other side

:

hinge-line rectangular, occupying about one fourth of the circum-

ference of the shell : hinge-plate narrow : teeth in the right valve

short, leaf-like and V-shaped ; in the left valve laminar on each

side : inside poHshed, with slight longitudinal strise towards the front

:

scars slight but large. L. 0"1, B. 0*1 125.

'Porcupine' Exp. 1870: Atlantic, St. 24, 27, 30.

Distribution. Bay of Biscay {' Travailleur' Exp.), G28 fms. !

Algiers {Johj)\

M. bidentata is more elliptical and not so round, the beaks are

not placed so near the anterior side, and the cardinal teeth are

longer and more divergent,

/^ 1. Las^a rubra, Montagu.

Cardium rubrum, Mont. Test. Brit. p. 83, t. 27. f. 4.

Lascea rubra, B. C. ii. p. 219, pi. v. f. 2 ; v. p. 179, pi. xxxii.

f. 1.

'Porcupine' Exp. 1869: St. Donegal B. 1870: Atlantic, Vigo
B., Gibraltar B.

Distribution. Apparently world-wide, from Greenland {coll. Moller
in Mus. Copenha(/en) to St. Paul and Amsterdam islands (Fischer),

in the Atlantic, and the Alaska Isles (Steariis) and Japan to the

Strait of Magellan {Philippi), in the Pacific; shore-628 fms.

Fossil. Pliocene and Post-tertiary : Norway, England and Ireland,

and Italy ; 0-50 ft.

Several useless synonyms. Not Kellia rubra of Goiild, which is

Cyamium minutum.

M. Crosse, in a review of the second volume of ' British Conchology

'

(Journal de Conchyliologie, 3'' ser. t. iv. no. 2, p. 202), says that,

on my own showing, Lascea ought not to stand as the generic name,
because Brown's diagnosis was insufficient, and Leach afterwards re-

pudiated the name. But if a genus or species be described, although

incompletely, in such terms as to leave no doubt as to what was
meant, tlie name given to it by the describer takes precedence of

another subsequent name, which is accompanied by a fuller descrip-

tion. In the present ease, however, the subsequent description (that

of Recluz) is worse than the first, and is likely to mislead. Brown,
not Leach, was the author ; and the latter had no right to repudiate

or withdraw the original name without the consent of the author,

who actually republished it in 1844.

2. Las^a PUMiLA, S. V. Wood.

Kellia pumila, S. V. Wood, Crag Moll, (Biv.), p. 124, t. xii.

f. 15, a, b.

'Porcupine' Exp. 1869: St. 15. 1870: Atlantic, 3,8,9, 13,

17a, 27, 28. 30.

Distribution. Bay of Biscay, Sicily, and Korea ; 36-645 fms.

Fossil. Pliocene : Coralline Crag, and Sicily.

Monterosato proposed the generic name Zee for this shell ; but I

do not consider it to be generically difterent from Lasaa. At all

45*
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events Zoe was established by Philippi in 1840, and is still in use,

for a genus of Crustacea.

[/ Kellia suborbicularis, Montagu.

Mya suborbkularis, Mont. Test. Brit. p. 39, t. 26. f. 6.

Kellia suborbkularis, B. C. ii. p. 225, pi. v. f. 3 ; v. p. 179,

pi. xxxii. f. 2.

' Porcupine ' Exp. 1809 : St. 2, 25, Lough Foyle. 1870 : Atlantic,

3, 3rt, Vigo B., 26 ; Mediterranean, Benzert Road.
Distribution. Finmark to the Mediterranean and Adriatic, Cana-

ries, Mazatlan, Indian Ocean, New England, and N.W. America

;

shore-205 fms.

Fossil. Phocene and Post-tertiary : Norway, Great Britain and
Ireland, and Italy.

Several synonyms. The delicate valves of this shell have been

used with much success in imitating the petals of the hawthorn.

Spanish nuns have long enjoyed a celebrity for shell flower-work

;

and there can be no reason why the nimble and artistic fingers of our

own countrywomen should not be similarly employed.

Family IX. Lucinid^.

iy 1. LoRiPEb LACTEXJS, Liuue.

Tellina lactea, L. S. N. p. 1119.

Loripes lacteus, B. C. ii. p. 233, pi. v. f. 4; v. p. 179, pi. xxxii.

f. 4, 4rt.

'Porcupine ' Exp. 1870: Atlantic, St. Vigo B.

Distribution. Great Britain and Ireland to the eastern coasts of

the Mediterranean, Black Sea, Adriatic, Morocco, Madeira, and

Canaries ; shore-628 fms.

Fossil. Pliocene : S. France, Italy, Asiatic Turkey, and Madeira.

Post-tertiary : Calabria.

A southern form and an inhabitant of the littoral and laminarian

zones. Several synonyms, including Lucina leucoma of Turton.

y 2. Loripes fragilis, Philippi.

Lucina fragHis, Phil. En. Moll. Sic. i. p. 34; Chemn. Conch.
Cab. vi. t. 13. f. 125 (as Tellium lactea, var.).

'Porcupine' Exp. 1870: Mediterranean, St. Benzert Road, Ad-
venture Bank.

Distribution. Mediterranean, Adriatic, and Cape of Good Hope

:

10-120 fms.

Fossil. Pliocene: Italy, Rhodes, and Madeira. Post-tertiary:

Calabria.

There are a few unnecessary synonyms.

t^ 3. Loripes divaricatus, Linne.

Tellina divaricata, L. S. N. p. 1120.
Loripes divaricatus, B. C. ii. p. 235 ; v. p. 179, pi. xxxii. f. 5.

'Porcupine' Exp. 1870: Mediterranean, St. Adventure Bank.
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Distribution. South of England to the Mediterranean, Adriatic,

iEgean and eastwards, Madeira, Canaries; "Tasmania and South
Australia, common" (Tenison-Woods)! ; 2-120 fms.

Fossil. PHocene and Post-tertiary : Norfolk and Suffolk, Killiney

near Dublin, Biot, Italy, and Madeira.
Cardium discors of Montagu, Lucina commutaia of Philippi, and

four other synonyms.

u 1. Lucina spinifera, Montagu.

Fenus spinifera, Mont. Test. Brit. p. 577, t. 17. f. 1.

Lucina spinifera, B. C. ii. p. 240; v. p. 179, pi. xxxii. f, 6.

'Porcupine' Exp. 1869: St. 2, 6, 9, 13, 18, 33, Little Minch,
near Belfast. 1870: Atlantic, 9, Vigo B., 16, 17, Setubal B., 22,

25, off C. Sagres, 30 ; Mediterranean, 45, Cartagena B., 50, 55,
Benzert Road, Adventure Bank, off Rinaldo's Chair.

Distribution. Nordland to the Sea of Marmora, Adriatic, Mo-
gador, Madeira, Canaries, and Azores; 5-120 fms.

Fossil. Miocene, Pliocene, and Post-tertiary : Sweden, Caithness,

and throughout Europe to Rhodes.
Very variable as to the number and size of the ridges. Eight

synonyms.

^ 2. Lucina borealis, Linue.

Fenus borealis, L. S. N. p. 1134.

Lucina borealis, B. C. ii. p. 242, pi. v, f. 5; v. p. 179, pi. xxxii.

f. 7.

'Porcupine' Exp. 1869: St. 13, 14, 18, 25, 33, 3.5, 68. 1870:
Atlantic, 9, 10, 29, 30, Tangier B. ; Mediterranean, Capo de Gata,
Adventure Bank.

Distribution. Vadso and Faroe Isles to Sea of Marmora, Adriatic,

Mogador, E. and W. coasts of North America (P. Carpenter 8;

Cooper)'?, Philippines (Reeve) 1 ; low water-175 fms.

Fossil. Miocene, Pliocene, and Post-tertiary : Iceland, Norway and
Sweden, Great Britain and Ireland, throughout continental Europe
to Mogador and Rhodes, W. coast of N. America?; 0-150 ft.

A small variety inhabits brackish water in the Isle of Arran.
Eleven synonyms.

^1. Axinus flexuosus, Montagu.

Tellina Jlexuosa, Mont. Test, Brit. p. 72.

Axinusflexuosus, B. C. ii. p. 247, pi. v. f. 6 ; v. p. 179, pi. xxxiii.

f. 1, Irt.

' Lightning' Exp. St. 1, 3 (var. rotunda. More circular and sym-
metrical, and not so globose, having the fold or groove very slight

and only perceptible on the inside
; perhaps a distinct species).

'Porcupine' Exp. 1869: St. 14 (y&x. polygona), 25 (same va-

riety), 18, Lough FoUe, 35, 39, 62 (var. rotunda), 40 (\a.r. poly-

ffona). Loch Torridon. 1870 : Atlantic, 3 (var. rotunda), 9 (var.

sarsii), 10 (y&r. polygona), Vigo B. (same variety), 13 (same va-
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riety), 16 (var. rotunda), 17 (same variety), 17a (same variety), 22

(var. i'otunda), 24 (var. polygo7ia), off C. Sagres (same variety),

26-28a, 29 and 30 (yar. pobjffona) ; Mediterranean, Cartagena B.

(var. pohjffom), 50, off Jijeli, G. Bona, Rasel Amoush (var. poly-

ffona), G. Tunis, Adventure Bank.

Bistribution. Spitzbergen, Siberian coasts, Iceland and Greenland

to the Archipelago and Adriatic, Mogador, Canaries, Azores, La-

brador to St, Thomas and Gulf of Mexico, Queen-Charlotte Islands,

west coast of North America, and Korea; 2-1012 fms.

Fossil. Miocene, PHocenc, and Post-tertiary: Smith's Sound,

Norway, Great Britain and Ireland, Belgium, France, Italy, Madeira,

and United States ; 0-80 ft.

Extremely variable in shape, size, and consistency ; one of the

numerous synonyms is Gryptodo7i obesus of Verrill. The variety

rotunda resembles Axinopsis orbiculata of G. O. Sars, but is desti-

tute of a cardinal tooth ; that shell appears to be restricted to the

arctic zone, and I dredged it at Holsteinborg, on the coast of Green-

land, in 10 fathoms. Lucina sinuosa of Donovan, as described and

figured by Homes, who referred it to the Tellina jiexuosa of Mon-
tagu, is not the present species. Donovan's shell is Thracia distorta.

t^ 2. AxiNus ORBicuLATUs, Scgueuza. (Plate LXI. fig. 5.)

Verticordia orbiculata, Seg. Sulle Verticordie fossili del plioceno

Italiauo (R. Accad. d. Sc. fis. e matem., 1876), p. 9.

' Porcupine ' Exp. 1869 : St. 23. 1870 : Atlantic, 3, 6, 25-30.

Bistribution. Bay of Biscay (' Travailleur' Exp.), Naples and

Sicily, Canaries; 49-645 fms.

Fossil. Pliocene : Calabria and Sicily.

A. granulosus, Jeffr. (MS.). Not A. (Kellia) orbicularis of

Searles Wood, nor Axinopsis orbiculata of G. O. Sars.

This species is smaller than A. ftexuosus, and is more triangular,

with prominent beaks ; and it has two ridges in the middle, and a

remarkable granular epidermis.

3. AxiNus TORTUOsusS Jeffreys. (Plate LXI. fig. 6.)

Shell oval, obliquely twisted to one side, convex, thin, glossy,

and semitransparent ; sculpture, irregular concentric lines of growth :

coloiir pale yellowish-white : epidermis filmy : mai'gins rounded in

front and at the sides ; below the beak, on the posterior side, that

part of the margin is excavated ; there is no fold or furrow on the

anterior side : beaks prominent, pointed, and incurved : lunule nar-

row, with a thickened edge : ligameut elongated, enclosed in a

narrow groove ; hinge-line obtusely angular, occupying about one

third of the circumference : hinge-plate thick, containing the liga-

ment : teeth none : inside glossy, exhibiting faint but numerous lon-

gitudinal strise : pallial scar narrow and distinct : muscular scars

inconspicuous. L. 0"175, B. 0-2.

' Porcupine ' Exp. 1870 : St. off C. Espichel ; a single valve,

Bistribution, Bay of Biscay Q Travailleur' Exp.); 645-1012 fms,

' Twisted.
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/ 4. AxiNus INCRASSATUS, Jeffreys. (Plate LXI. fig. 7.)

Axinus incrassatus, Jeffr. in Ann. & Mag. N. H. Dec. 1876,

p. 492.

'Porcupine' Exp. 1869 : St. 3 (var. succisa), 16, 23a, 25, 61.

1870 : Atlantic, 2, 8, 9, 17a, 24, 27-30 (all these stations having also

the same variety) ; Mediterranean, Adventure Bank.

Distribution. 'Valorous' Exp., 'Shearwater' Exp. (var. succisa),

' Challenger' Exp., off Culebra I., St. Thomas ;
40-1785 fms.

Under the microscope, in certain lights, the hinge-plate appears

to be minutely crenellated.

1/^5. AxiNus CROULiNENSis, Jeffreys.

Clausina croulinensis, Jeffr. in Ann. & Mag. N. H. vol. xx. p. 19;

ser. 3, ii. p. 122, pi. v. f. 2, a-c.

A. croulinensis, B. C. ii p. 250 ; v. p. 180, pi. xxxiii. f. 2.

'Lightning' Exp., St. 5, 7.

'Porcupine ' Exp. 1869 : St. 3, 4, 5. 6, 15, 19, 21, 23, 25, 30,

31, 30. 1870 : Atlantic, 3, 6, 9, 10, Vigo B., 13, 16, 17a, 24, off

C. Sagres, 29, 30.

Distribution. Loffoden Is. to Sicily, Madeira, Azores (' Challenger'

Exp.); 30-1012 fms.

Fossil. Pliocene : Gedgrave, and Italy. Post-tertiary : Calabria.

A. pusillus of M. Sars.

^ 6. AxiNus EUMYARius, M. Sars.

Axinus eumyarius, M. Sars, Christianiafjordens Fauna, ii. 1870

([)osthumous), p. 87, t. 12. f. 7-10.

'Porcupine' Exp. 1870: Atlantic, St. 3, 6, 9, 14, 17a, off C.

Espichel, 29, 30 ; Mediterranean, 55.

Distribution. 'Valorous' Exp., Loffoden Isles to Christiania, Bay

of Biscay (' TravaiUeur' Exp.), and Sicily: 40-1100 fms.

Fossil. Pliocene : Sicily.

A. intermedins of Monterosato is apparently the younger state of

a variety in which the muscular impressions are very slight and

scarcely perceptible.

iy 7. AxiNus FERRUGiNOSUS, Forbcs.

Kellia ferruginosa, Forb. Brit. Assoc. Rep. 1844, p. 192._

Axinusferruf/inosus, B. C. ii. p. 251 ; v. p. 180, pi. xxxiii. f. 4.

'Porcupine' Exp. 1869: St. 3, 6, 13, 14, 17, 18,25,39,47,

The Minch. 1870: Atlantic, 2, 3, 9, Vigo B., 13, 16, 17, 17a,

22, off C. Sagres, 25-34 ; Mediterranean, 4J, Cartagena B., 55,

Benzert Road, Adventure Bank, off Rinaldo's Chair.

Distribution. Novaya Zemblia to the Morea and Adriatic, off the

Azores (' Challenger' Exp.), Greenland, G. St. Lawrence, and New
England: 20-1012 fms.

Fossil. Miocene : Calabria. Pliocene and Post-tertiary : Norway,

Great Britain, and Italy.

The young is of an oblong shape, and is Kellia transversa of Forbes
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and A. obloncjus of Monterosato. Specimens dredged in the Swedish

arctic Expedition of 1868, from 550 fathoms, are of a very large

size. This corroborates Mr. Norman's statement, in his ' Notes on the

Oceanic Copepoda ' (Nares's 'Arctic Voyage'), viz.:—" "With respect

to size, we find here, as in many other instances among the Inver-

tebrata, an extraordinary development of the Arctic specimens, which

are at least six times the size of those from the Irish coast."

i/ 8. AxiNUs suBOVATUs\ Jcifrcys. (Plate LXI. fig. 8.)

Shell triangularly oval or wedge-shaped, nearly equilateral,

rather convex, extremely thin, glossj^ and semitransparent : sculp-

ture none : colour whitish : margins sloping from the beak towards

each end, somewhat truncate and angular on the anterior side,

rounded on the posterior side, and gently curved in front : beaks

small, prominent, recurved : lunule long and narrow, defined by a

slightly raised ledge on both its sides : ligament narrow, somewhat

projecting : hinge-line obtuse-angled : hinge-plate very narrow

;

teeth none, except a small point at the inner edge of the hinge-plate

on the anterior side : inside polished : scars inconspicuous. L. 0'05,

B. 0-075.

'Porcupine' Exp. 1869, St. 16, 30, 58.

Distribution. Bay of Biscay ('Travailleur' Exp.), 1300-1408 fms.

Differs from A. ferruginosus in its wedge-shaped appearance.

<^ 9. AxiNus CYCLADius, S. V. Wood.

Kellia cycladia, S. V. Wood, Crag Moll. (Biv.), p. 122, t. xi.

f. A,a,b: B. C. ii. p. 228; v. p. 179, pi. xxxii. f. 3.

'Porcupine' Exp. 1869: St. 19. 1870 : Atlantic, 30.

Bisti-ibution. 'Valorous' Exp., Norway arctic Exp., Shetland,

Falmouth and Lisbon telegraph-cable, Mediterranean, and ^gean :

30-1750 fms.

Fossil. Pliocene : Coralline Crag.

Variety Kellia orbicularis, S. V. "Wood, which is certainly not

Scacchia ovata of Philippi, as Mr. "Wood doubtfully supposes.

/I. DiPLODONTA ROTUNDATA, MoutagU.

Tellina rotundata, Mont. Test. Brit. p. 71, t. 2. f. 3.

B. rotundaia, B. C. ii. p. 254, pi. v. f. 7 ; v. p. 180, pi. xxxiii.

f. 4, 4a.

'Porcupine' Exp. 1869: St. Galway B. 1870: Atl. C. Sagres;

Med., Cartagena B., off Jijeli, Benzert Road, Basel Amoush, Adven-

ture Bank.
Distribution. British coasts to JEgean, Adriatic, Canaries, and

Madeira ; 0-60 fms.

Fossil. Miocene and Upper Tertiaries : Coralline and Red Crag,

Belgium, S.W. France, Vienna Basin, Styria, Switzerland, Portugal,

Italy, Greece, Rhodes, Cyprus, and Madeira. Post-tertiary : Ca-

labria.

' Somewhat oval.
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W 2. DiPLODONTA TRIGONULA, BrOllll.

Diplodonta trigonula, Bronn, Ital. Tertiargeb. (in Leonhard's
Zeitscbr. f. Mineral, p. 485), p. 96, t. 3. f. 2; Philippi, En, Moll.
Sic. t. iv. f. 6 (as D. apicalis).

'Porcupine' Exp. 1870: Atl. St. Vigo B., C. Sagres, Tangier B.
(var. intermedia) ; Med., Adventure Bank.

Distribution. Mediterranean, Adriatic, ^gean, Canaries, and Ma-
deira; 4-120 fms.

Fossil. Miocene : Calabria. Upper Tertiaries : Coralline, Red,
and Mammaliferous Crag, Belgium, Austrian Empire, Switzerland,
Touraine, Italy, and Rhodes. Post-tertiary : Calabria.

Syn. and Vars. D. astartea, Nyst ; Tellina trigona, Scacchi; B.
apicalis, Philippi ; D. intermedia, Biondi.

Variable in size and comparative breadth.

Family X. Carditid^.

t^' 1. Cardita aculeata, Poli.

Chama aculeata, Poli, Test. utr. Sic. ii. t. xxiii. f. 23.

'Porcupine' Exp. 1870: Atl. St. C. Sagres, 36, Tangier B.;
Med. Capo de Gata, 50, Benzert Road, Basel Amoush, Adventure
Bank, off Rinaldo's Chair.

Distribution. Mediterranean, Adriatic, jEgean ; 20-150 fms.
Fossil. Pliocene : Erance, Italy, Rhodes. Post-tertiary : Calabria.

Several useless synonyms of Lamarck, Risso, Requien, and Reeve.

t^ 2. Cardita calyculata, Linne.

Chama calyculata, L.S.N, p. 1138; Poli, Test. utr. Sic. ii.

t. xxxii. f. 7-9.

' Porcupine' Exp. 1870 : Atl. St. Cadiz Harbour; Med., Benzert
Road.

Distribution. Mediterranean, Adriatic, iEgean, Syria, Mogador,
Madeira, Senegal, Canaries, Azores ; 0-120 fms.

Fossil. Miocene and Upper Tertiaries: S.W. and S. France,
Austria, Italy, Rhodes, Cyprus, Madeira.
A few synonyms.

</ 3. Cardita corbis, Philippi.

Cardita corbis, Phil. En. Moll. Sic. i. p. 55, t. iv. f. 19.

' Porcupine ' Exp. 1870: Atl. St. 26 ; Med. 50,55, Adventure
Bank.

Distribution. Bay of Biscay {Be Folin and ' Travailleur ' Exp.),
throughout the Mediterranean and Adriatic, Canaries; 6-552 fms.

Fossil. Upper Tertiaries: Coralline, Red, and Norwich Crags,
Belgium, Touraine, Italy. Post-tertiary : Hopton, Calabria.

C. mimita of Scacchi, and C. nuculina of Dujardin fide Wein-
kauff.
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Family XL CARDiiDiE.

1. Cardium ciltare, Linne.

Cardium ciliare, L.S.N.p.ll22.
Cardium paucicostatum, G. B. Sowerby, Conch. 111. f. 20.

'Porcupine' Exp. 1870: Med. St. G. Bona (young), Benzert

Road, Adventure Bank (valves and young).

Distribution. "LaManche" (De Gerville)1, N. Spain, Vigo Bay
and Lisbon {McAndrew), S.W. France (Fischer), Mediterranean,

Adriatic ; 2-45 fms.

Fossil. Pliocene: S. France, Italy. Post-tertiary: Calabria.

Differs from the young of G. aculeatum in being thinner, more

globose and oblique, having fevrer ribs and stronger sculpture. It

assuredly is not the young of C. echinalum. Reeve, in his ' Concho-

logia Iconica ' has figured the present species as C. ciliare and G.

paucicostatum.

2. Cardium aculeatum, Linne.

Gardium aculeatum, L. S. N. p. 1122 : B. C. ii. p. 268 ; v. p. ISO,

pi. xxxiv. f. 1, Irt.

• Porcupine ' Exp. 1870 : Atl. St. 1 7 (fragment), Vigo B. (young);

Med., 50 (young).

Distribution. British coasts, Bergen (M. Sars), Holland, France,

Coruiia, Mogador, Mediterranean, Adriatic ; 4-20 fms. It is a

southern form.

Fossil. Upper Tertiaries and Post-tertiary : Scotland ?, Lanca-

shire?, S. France, Italy, Morea.

As to the Bergen locality, it appears that there has always been a

considerable trade in stock-fish between that and Mediterranean

ports ; and therefore the occurrence at Bergen of a single dead spe-

cimen of G. aculeatum must not be considered positive proof of its

inhabiting the Norwegian seas. Mr. Norman also doubts the loca-

lity, because LepraUa violacea, a southern Polyzoon, is attached to

the Bergen specimen of Cardium.

L,,
3. Cardium echinatum, Linne.

Cardium echinatum, L. S. N. p. 1122 : B. C. ii. p. 270; v. p. 181,

pi. xxxiv. f. 2.

'Porcupine' Exp. 1869: St. 6 (young), 9, 10, 18, 24, 33, 35,

61. 1870: Atl. 10, Vigo B., C. Sagres (\av. deshat/esii), Tangier

B. (var. rarispina).

Distribution. Iceland, Faroe I., and Finmark southwards to the

Sea of Marmora, Adriatic, Morocco, Madeira, Canaries; 0-100 fms.

Fossil. Upper Tertiaries : Austria, S. France, Italy, Algeria,

Morea, Rhodes. Post-tertiary : Iceland, Scandinavia, British Isles

;

0-600 ft.

Mr. Duprey tells rae that this and many other bivalves which live

between tide-marks, go out of the sand directly the tide begins to

flow, especially when the weather is fine ; a heavy shower stops their

appearance.
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Syn. C. mucronatum, Poli ; liis C. echinatum, as well as that of

Bruguiere, Olivi, Brocchi, and Basterot, is C. erinaceum of Lamarck.

The C. echinatum and C. ciliatum of Fabricius are C. islandicum of

Chemnitz. C. deshmjesii, Payraudeau, is a pretty and remarkable

variety of the present species. There are several other synonyms.

4. Cardium erinaceum, Lamarck.

Cardium erinaceum, Lam. An. s. vert. vi. (1), p. 8; Poli, Test,

utr. Sic. i. t. xvii. f. 4, .5 (as C. echinatum).

'Porcupine' Exp. 1870: Atl. St. C. Sagres (fragment).

Distribution. Mediterranean, Adriatic, ^gean.
Fossil. Phocene : Sicily. Post-tertiary ; Calabria.

The ' Porcupine ' fragment indicates an extraordinary size. It is

a portion of the posterior side ; and the oblong wart-like tubercles

resemble those of Venus verrucosa.

1/5. Cardium TUBERCULATUM, Linne.

Cardium tuberculatum, L. S. N. p. 1122: B. C. ii. p. 273; v.

p. 181, pi. xsxiv. f. 3.

'Porcupine' Exp. 1870: Med. St. 50.

Distribution. British seas to Egypt, Adriatic, Madeira, Canaries;

0-40 fms.

Fossil. Upper Tertiaries : S. France, Italy, Rhodes. Post-ter-

tiary : British Isles, Calabria; 0-1200 ft.

Probably also C. rusticum of Linne, but not of Chemnitz.

1^6. Cardium papillosum, Poli.

Cardium papillosum, Poli, Test. utr. Sic. i. p. 56, t. xvi. f. 2-4 :

B. C. ii. p. 275 ; v. p. 181, pi. xxxv. f. 1.

'Porcupine' Exp. 1870: Atl. St. Vigo B., Setubal B., 22, 24,

Tangier B. ; Med. Algesiras B., 50, 55, Beiizert Road, G. Bona, G.
Tunis, Adventure Bank.

Distribution. Channel Isles to the Eastern Mediterranean, Adri-

atic, Mogador, Madeira, Canaries, Azores; 2-120 fms.

Fossil. Upper Tertiaries and Post-tertiary : Raised beach in

Barnstaple Bay (Prestwich) !, Belgium ?, Austrian Empire, S.W.
and S. France, Italy, Greece, Rhodes, Cyprus, Madeira.

Several synonyms : Philippi's fossil species of this name from
N.W. Germany is C. hochi of Semper.

y^ 7. Cardium exiguum, Gmelin.

C. exiguum, Gmel. S. N. (ed. xiii.) p. 3255 : B. C. ii. p. 278 ;

V. p. 181, pi. xxxv. f. 2.

' Lightning ' Exp. St. 4, Faroe Banks.

'Porcupine' Exp. 1869: St. Donegal B. 1870; Med. 50, Ad-
venture Bank.

Distribution. Finmark to E. Mediterranean, Adriatic, Black
Sea; 0-120 fms.
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Fossil. Upper Tertiaiies : British Isles, S. France, Italy. Post-

tertiary : Scandinavia, England and Ireland, and Calabria,

C. pygmceum of Donovan, and other synonyms. According to

Mamo, Maltese specimens spin a byssus.

1/ %. Cardium fasciatum, Montagu.

C.fasciatum, Mont. Test. Brit. Suppl. p. 30 : B. C. ii. p. 281 ;

V, p. 181, pi. XXXV. f. 3.

'Porcupine' Exp, 1869 : St. 2, 68.

Distribution. Iceland, Faroe Is., Siberian coasts, Vadso to E.

Mediterranean, Adriatic, Mogador, Canaries, Azores?; 3-180 fms.

Fossil. Miocene : Calabria. Upper Tertiaries and Post-tertiary :

Scandinavia, British Isles, Calabria; 0-150 ft.

I give a few more particulars of the animal or soft parts.

Body pale yellowish-vrhite : mantle thick, protruded considerably

beyond the valves of the shell, scalloped on the anterior side : tubes

very short, clothed with scattered white cirri of different lengths;

orifice of the lower or larger tube encircled by rather short and

bluntly pointed stiff, equal-sized cilia ; orifice of the upper or smaller

tube plain-edged, mamillar, and furnished with the usual hyaline

valve : foot very extensile.

Synonyms numerous. I am inclined to regard C. pinnulatum of

Conrad, a common North-American shell, as a variety of the present

species ; the only difference seems to consist in the rather more
oblique contour of C.fasciatum.

l/ 9. Cardium nodosum, Turton.

G. nodosum, Turt, Conch. Dith. p. 186, t. 13. f. 8 : B.C. ii.

p. 283; V. p. 181, pi. XXXV. f. 4.

' Porcupine ' Exp. 1 870 : Atl. St. 2, 6, C. Sagres, 30, Tangier B.

;

Med. Algesiras B.

Distribution. Faroe Is., Hammerfest to Palermo, Adriatic

;

0-145 fms.

Fossil. Upper Tertiaries and Post-tertiary : Norway, Red and

Norwich Crag, Ireland, S. France, Italy ; 0-130 ft.

C. roseum of Lamarck, and a few other more doubtful synonyms.

There seems to be no use in trying to unravel the tangled skein of

the synonymy of this and some of the foregoing species.

^10, Cardium edule, Linne,

C. edule, L, S. N. p. 1124: B. C.ii. p. 286, pi, v. f. 9 ; v, p. 182.

pi. XXXV. f. 5.

'Porcupine' Exp. 1869 : St. Galway B. (var, rustica), Donegal

B. 1870 : Atl. "Vigo B. ; Med, G. Tunis (var. rustica).

Distribution. All the coasts of Europe and N. Africa, from

Iceland and Finmark to Egypt and Morocco, Caspian Sea, Canary Is.

;

shore- 10 fms.

Fossil. Miocene and Upper Tertiaries : throughout Europe,

Rhodes, Cyprus, and the Sahara. Post-tertiary : Scandinavia,

British Isles, Calabria; 0-1360 ft.
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There are at least a score of unnecessary synonyms ; and, accor-
ding to Graells, this common eatahle shell-fish is known by fourteen
local names in different parts of Northern Lusitania. The ancients
imagined that such shell-fish were most in season if taken when the
moon was full. A somewhat similar idea seems to have been enter-
tained in our own times—so late indeed as the l/th century ; for
inDryden's 'Wild Gallant' we find Justice Price boasting that he
had in his larder "codes, dainty fat codes, that came in the night."
The shells were then used for making lime. Ray, in his ' Itinerary,'

1662, says:—"After travelling on two miles further (from Laugharne,
in Carmarthenshire) we saw them burning Cockle-shells, thereof to
make Lime. The Manner thus. They make an Hole in the Ground,
therein they put Furze, upon that Wood, upon theWood small Stone
Coal, and then a Layer of Cockle-shells, and so Shells and Coals, S. S. S.
[stratum super stratum, as the editor Derham suggests], and then
put Fire on them ; these burnt make excellent Lime."

l/W. Cardium MINIMUM, Philippi.

C. minimum, Phil. Moll. Sic. i. p. 51 ; ii. p. 38, t. xiv. f. 18 :

B. C. ii. p. 292 ; v. p. 182, pi. xxxv. f, 6.

'Lightning' Exp. St. 2, 5.

'Porcupine' Exp. 1869: St. 1, 3, 6, 9, 10, 13, 14, 15, 18, 23«,
47, 61, 6.5, Little Minch. 18/0: Atl. 1, 2, 3, 9, Vigo B., 13, 16, 17,
17 «, Setubal B., 24, 25, C. Sagres, 26-30, ?>% ; Med. 45, Cartagena
B., 50, 51, 55, Benzert Road, Basel Amoush, Adventure Bank, off
Rinaldo's Chair.

Distribution. Siberian coast, Hamnierfest to G. Egiua, Adriatic
Ostend (Malzine) 1 ; 5-645 fms.

Fossil. Upper Tertiaries and Post-tertiary : Scandinavia, Scot-
land, Italy, Rliodes; 0-130 ft.

Syn. See ' British Conchology,' ii. p. 293.

l/^\2. Cardium norvegicum, Speugler.

C. norvegicum, Spengl. Skrivt. Selsk. v. pt. 1, p. 42: B C ii

p. 294; V. p. 182, pi. xxxv. f. 7.

' Porcupine ' Exp. 1870 : Atl. St. Vigo B., Setubal B., C. Sagres,
Tangier B. (var. rotunda) ; Med. G. Bona, Benzert Road, Rasel
Amoush (var. ohlonga).

Distribution. Finmark and the Faroe Isles to the Eastern Medi-
terranean, Adriatic, Madeira, ('anaries ; 0-50 fms.

Fossil. Upper Tertiaries : British Isles, S. France, Italy. Post-
tertiary: Scandinavia, England, Calabria : 0-1360 ft.

Family XII. Chamidjj.

v' Chama gryphoides, Linue.

C. gryphoides, L. S. N. p. 1 139 ; PoH, Test. Sic. ii. t. xxiii. f. 3, 4,
15, 20.

'Porcupine' Exp. 1870: Med. St. Capo de Gata, Cartagena B.,
Rasel Amoush (var. dissimilis). Adventure Bank. The variety sinis-
trorsa or gnjphinu occurred with the typical or usual form.

'
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Distribution. C. Breton (De Folin), throughout the Mediter-

ranean to Egypt, Adriatic, Canaries; 0-120 fms.

Fossil. Miocene and Upper Tertiaries : Coralline and Red Crag,

Austrian Empire, Switzerland, S.W. and S. France, Algeria, Italy,

Greece, Rhodes, Cyprus, Madeira. Post-tertiary : Calabria.

Syn. C. gryphica and O. bicornis (ex typ.), Linue, C. sinistrorsa,

Brocchi (not Bruguiere), G. cavernosa, Risso, O. squamata and

several other so-called species of Deshayes, C. circinata, Monte-

rosato.

Family XIII. Cyprinid^.

f- IsocARDiA COR, Limic.

Ghama cor, L. S. N. p. 1137.

I. cor, B. C. ii. p. 298, pi. vi. f. ] ; v. p. 182, pi. xxxvi. f. 1, 1 a.

'Porcupine' Exp. 1869 : St. 10, 13, 1.5, 16, 17, 19, 25, 30, 31,

40. 1870: Atl. 2, 3, 8, 9, 13, 10, 17, 17a, C. Sagres, 26-30,

36 ; Med. Capo de Gata, 45, 50, 50 a, oif Jijeli, 55, Easel Amousb,
Adventure Bank.

Distribution. N. Atlantic from LofFoden Is. to the Azores, Medi-

terranean, Adriatic, ' Valorous ' Exp. ; 4-1 785 fms.

Fossil ; adult and fry. Miocene and Upper Tertiaries : Coralline

and Red Crag, Antwerp Crag, Continental Europe, S. France, Italy,

Algeria, Greece, Asia Minor. Post-tertiary : Scandinavia, Calabria
;

0-80 ft.

The fry or very young is the Kellia abyssicola of Forbes, Venus ?

miliaris of Philippi, and Kelliella abyssicola of Sars. I have occa-

sionally found it with the adult, and could satisfy any one by showing

him a complete and connecting series. The fry is nearly globular,

white, smooth and glossy : the sliape gradually and in course of

growth changes to squarish ; the colour becomes streaked with

reddish-brown ; and the surface is covered with a fine pilous epi-

dermis, which is composed of short setse arranged lengthwise in

close-set rows. The adult is somewhat angular ; and the epidermis is

very thick and velvety, although still retaining the longitudinal setae.

In every state the shell is more or less tumid. The teeth are deve-

loped by degrees. In all probability the fry, when protruded from

the ovary, swims or floats for a time on the surface of the sea, like

the fry of the oyster, and thus occurs at all depths.

Homes has united with this species /. lunulata and I. crassa of

Nyst, I. rustica of Conrad (from the American Miocene formation),

and /. fraterna of Say. But these identifications require further

examination.

V Cyprina islandica, Linne.

Venus islandica, L. S. N. p. 1131.
G. islandica, B, C. ii. p. 304, pi. vi. f. 2 ; v, p. 182, pi. xxxvi. f. 2.

'Porcupine' Exp. 1869: St. 2 (living), 9, 28, Lough Swilly, 58.

Distribution. Iceland to Arcachon,andN.E. America; 0-100 fms.
Fossil. Upper Tertiaries and Post-tertiary : Europe, Siberia,

Baring Land, and N.E. America ; 0-1360 ft.



1881.] 'lightning' and 'porcupine' expeditions. 711

i^\. AsTARTE SULCATA, DaCosta.

Pectunculus sulcatus, DaCosta, Brit. Conch, p. 192.
A. sulcata, B.C. ii, p. 311, pi. vi. f. 3 ; v. p. 183, pi. xxxvii.

f. 1,2.

'Lightniug' Exp. : St. 1, 2, 5.
' Porcupine ' Exp. 1869 : St. 1, 3 (var. minor), 6, 9, 13, 14 (var.

minor), 23a, 25, 33, 45, 45«, 455, 62, 65, Little Minch. 1870 : Atl.
l-3a, 8-10, 13, 22, 24, Setubal B., C. Sagres, 25-30 (and var. levis,

which is squarish, convex, and ribless or smooth), Tangier B. ;

Med. Capo de Gata, Cartagena B., 50, Adventure Bank, off Rinaldo's
Chair. All these last belong to the varieties minor aud/wsca or in-
crassata.

Distribution. Spitzbergen to the Eastern Mediterranean and
Adriatic, Siberia, E. Greenland, N.E. America, G. Mexico. Canaries ;

3-400 tms.

Fossil. Upper Tertiaries and Post-tertiary : Siberia, Scandinavia,
G. Britain, S. France, Italy, Rhodes, N.E. America; 0-1360 ft.

This is a most polymorphous and puzzling species, as regards
shape, size, sculpture, and other characters. Two of the most note-
worthy varieties are Tellina fusca of Poli = Venus incrassata,
Brocchi, and Crassina elliptica of Brown ; the former has a south-
ern, and the latter a northern habitat. 'I'he crenulation of the inner
margin is by no means indicative of full growth. Venus (jallina

and many other species of that genus possess the same character in
all states of growth. The late Dr. Morch referred the variety ellip-

tica to Venus covipressa of the ' Mantissa plantarum ; ' but the de-
scription, or rather diagnosis, in that work is much too indefinite for
such identification, and no habitat is given. If this were not so, com-
pressa would take jnecedence of sulcata as the specific name.

y 2. AsTARTE ACUTicosTATA, Jeffreys. (Plate LXI. fig. 9.)

A. acuticostata (Jeffr.), Friele, Nyt Mag. f. Naturvid. 1877, sepa-
rate copy, p. 1.

' Lightning' Exp. St. 1, 3.

'Porcupine' Exp. 1869, St. 65.

Distribution. Norwegian arctic Exp., 259-650 fms. ; Novaya
Zemblia (Leche) ; Osterfiord, W. Norway (young), 200 fms.
Although I have proposed to constitute this as a distinct species,

I have some misgivings that it may be only another well marked
variety of that protean species, A. sulcata. Its characteristic differ-
ences consist not merely in its dwarf size and numerous ribs, but in
its rhombic shape, as well as in the ribs being sharp and more or less
laminar or imbricated, and in the dorsal margin being straight.
The inner margin is plain.

3. AsTARTE crenata. Gray.

Nicania crenata. Gray in Suppl. App. Parry's 1st Voyage (1824),
p. ccxlii.
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A. crebricostata, B. C. ii. p. 31!) : v. p. 183 : G.O. Sars, Moll. reg.

arct. Norv. t. 5. f, 7, a, b,

'Porcupine' Exp. 1869 : St. The Minch (semifossil).

Distribution. Arctic seas from Tromso northwards, Siberian coast,

N.E. America from Maine northwards, 'Fox' Exp., 'Valorous'

Exp., Norwegian arctic Exp., Dutch arctic Exp. ; 5-500 fms.

Fossil. Post-tertiary: Great Britain, Scandinavia, Siberia; 10-

1360 ft.

Syn. Crassina depressa, Brown, A. crebricostata, Forbes, A. cre-

brilirata, S. Wood (young), y±. richardsoni, Reeve, A. lens, Stimpson
MS.
May be known by its depressed and triangular shape and its

numerous ribs ; but I have specimens which seem to unite it with A.
sulcata. The typical form is smaller, inclined to oblong, and more
convex. Variable to some extent. Of two fossil valves from Brid-

lington of the same size one is plain edged, and the other has the

inner margin notched.

•y 4. ASTARTE COMPRESSA, MoUtagU.

Venus compressa, Mont. Test. Brit. Suppl. p. 43, t. 26. f. 1.

. A. compressa, B. C. ii. p. 315 ; v. p. 183, pi. xxxvii. f. 3, 4.

'Porcupine' Exp. 1869 : St. Loch Torridon (var. warhami, semi-

fossil). 1870: C. Sagres (var. semistriala, valves).

Distribution. N. Atlantic from Spitzbergen and Novaya Zemblia
to the Dogger Bank and New England, Vancouver I. (P. Carpenter,

as A. comjyacta) ? The typical form is arctic, Scandinavian, Hebri-
dean, and N. American ; the variety globosa is also arctic ; var. striata

is arctic and northern, but reaches the Yorkshire coast. 3-2000 fms.

Fossil. Upper Tertiaries, and more especially Post-tertiary

;

Siberia, Scandinavia, G. Britain and Ireland, N.E. America (mostly

var. striata), Nice {Risso, as Cyprina niontagui) 1 ; 0-1360 ft.

Not less variable than A. sulcata, and consequently having many
sj'nonyms. The typical or smooth form is Nicania banksii of

Leach. My variety globosa is not Moller's species of that name,
but agrees with a specimen from the collection of the late Mr. Albany
Hancock, which was named by him A. warhami. The A. sulcata

of Gould (fig. 45) represents this last variety.

^ 5. AsTARTE TRIANGULARIS, MontagU.

Mactra triangularis, ]\Iont. Test. Brit. p. 90, t. 3. f. 5.

A. triangularis, B. C. ii. p. 318 ; v. p. 183, pi. xxxvii. f. 5.

'Porcupine' Exp. 1870: Atl. St. Vigo B., C. Sagres, 26, 36;
Med. Algesiras B., Cartagena B., 50, Benzert Road, Adventure
Bank (var. subtrigona.)

Distribution. Shetland to G. Egina, Adriatic, Canaries (var. par-
vula) ; 0-205 fms.

Fossil. Upper Tertiaries : British Isles, Belgium, Vienna Basin,

S.W. France, Italy. Post-tertiary : Norway, Calabria.

Synonyms several. " Gregarious in fine shelly sand at low water
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of spring tides" {Duprey). Inner margin notched or plaiu, irre-

spectively of size and apparent age.

l^ 6. AsTARTE PusiLLA, Forbes. (Plate LXI. fig. 10.)

A.pusilla, Forb. Br. Assoc. Rep. 1843 (1844), p. 192.

'Porcupine' Exp. 1870: Atl. St. C. Sagres, 26, 36; Med.
Adventure Bank.

Distribution. .Egean, 70-112 fins. (Forbes), Palermo (Meniere-

sa^o), Tunisian coast, 50-100 fms. (Nares), east of Malta, 310 fms.

(Sprait), 'Shearwater' Exp., 40-120 t'ms.

Allied to yL. parva (afterwards forbesii) of Searles "Wood from

the CoraUine Crag; but the concentric striae in that species are

oblique.

7. AsTARTE DiGiTARiA, Linne.

Tellina digitaria, L.S.N, p. 1120.

Woodia digitaria, B. C. ii. p. 238 ; v. p. 179, pi. c. f. G.

' Porcupine ' Exp. 1870 : Atl. St. Vigo B., 22, C. Sagres, 26-28a,

36, Tangier B., Gibraltar ; Med. Algesiras B., 50, Benzert Road,

Rasel Anioush, Adventure Bank.
Distribution. Cornwall (valves) southwards to E. Mediterranean

and Adriatic; 10-600 fms.

Fossil. Upper Tertiaries : British Isles, Belgium, S.W. France,

Italy. Post-tertiary: Calabria.

I cannot separate the genus Woodia, of which this spedes is the

type, from Astarte by any distinct character. The hinge and teeth

are certainly the same ; and the pallial and muscular scars agree.

The present species varies in the comparative number of strise. Some
of my specimens are quite triangular. Single valves occurred in

great abundance off Cape Sagres and in Benzert Road.

\/' 8. Astarte bipartita, Philippi.

Lucinal bijmrtita, Phil. En. Moll. Sic. i. p. 32, t. iii. f. 21.

' Porcupine ' Exp. 1 870 : Atl. St. C. Sagres, 26 ; Med. 50, Ben-
zert Road, Adventure Bank.

Distribution. Mediterranean and Adriatic ; 10-120 fms.

Fossil. Upper Tertiaries : Italy, Rhodes. Post-tertiary : Cala-

bria.

An exquisitely sculptured shell.

Circe minima, Montagu.

Venus minima, Mont. Test. Brit. p. 121, t. 3. f. 3.

Circe minima, B. C. ii. p. 322, pi. vi. f. 4 ; v. p. 183, pi. xxxvii.

f. 6.

'Porcupine ' Exp. 1869 : St. Little Minch. 1870 : Atl. Vigo B.,

Setubal B., C. Sagres, 26, 30, 36, Tangier B. : Med. Cartagena B.,

50, Adventure Bank, off Rinaldo's Chair.

Distribution. Bergen to E. Mediterranean, Adriatic, Madeira,

Canaries ; 4-205 fms.

Fossil. Miocene : Vienna Basin, Transylvania, Switzerland,

Proc. Zool. Soc— 1881, No. XLVI. 46
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Calabria, Upper Tertiaries : Coralline and Red Crag, Belgium

{Nyst, as Cytherea trigond), S. France, Italy, Greece, Rhodes.

Post-tertiary: Calabria.

Family XIV. Venerid^.

1 1. Venus exoleta, Linne.

Venus exoleta, L. S. N. p. 1134: B. C. ii. p. 327; v. p. 184,

pi. xxxviii. f. 1.

' Porcupine' Exp. 1869 : St. Galway B.

Distribution. Finmark to the Morea and Adriatic ; 0-50 fms.

Fossil. Miocene and Upper Tertiaries: throughout Europe from

England to Greece, Rhodes, and Cyprus. Post-tertiary : Norway,

Calabria ; 0-50 ft.

y 2. Venus lincta, Pulteney.

V. lincta, Pult. in Hutch. Dors. p. 34 : B. C. ii. p. 330 ; v.

p. 184, pi. xxxviii. f. 2.

'Porcupine' Exp. 1869: St. 1, 9, 10, 14, 18, 35, The Minch.

1870: Atl. lO.VigoB. (var, lupinus), C. Sagres, Tangier B.; Med.
Algesiras B., 50, Benzert Road, Adventure Bank (all these belong

to the variety lupinus).

Distribution. Iceland, Faroe Is., arctic Norway to the coast of

Syria, Adriatic, Morocco ; 0-90 fms.

Fossil. Miocene : Vienna Basin and Switzerland. Upper Ter-

tiaries and Post-tertiary : Norway, British Isles, Belgium, S.W.
and S. France, Italy, Greece, Rhodes; 0-130 ft.

V. exoleta j8, Linne'. Dr. Morch must have been mistaken in

considering the present species V. spuria of Gmelin, which latter was

founded on Lister's and Chemnitz's figures of Lucina borealis.

There are numerous synonyms, including V. lupinus of Poli, and
Cytherea lunaris of Lamarck.

t- 3. Venus rudis, Poli.

V. rudis, Poh, Test. utr. Sic. ii. p. 94, t. 20. f. 15, 16.

'Porcupine' Exp. 1870 : Atl. St. 10, Setubal B., C. Sagres, 26,

29, 36, Tangier B., Gibraltar B. ; Med. 45, Capo de Gata, Carta-

gena B., 50, off Jijeli, G. Bona, Benzert Road, Rasel Amoush, Ad-
venture Bank, off Rinaldo's Chair.

Distribution. Bay of Biscay to E. Mediterranean and Sea of

Marmora, Black Sea, Adriatic, Canaries ; 2-120 fms.

Fossil. Upper Tertiaries : Coralline, Red, and Norwich Crag,

Belgium, S. France, Cos, Italy, Rhodes, Madeira. Post-tertiary :

"Middle Glacial " at Hopton, Calabria.

Nine synonyms.

V^ 4. Venus effossa, Bivona.

Venus effossa (Biv. MS.), Philippi, En. Moll. Sic. i. p. 43, t. iii.

f. 20.

'Porcupine' Exp. 1870: Med. St. 50 (valve only).



1881.] 'lightning' AND 'porcupine ' EXPEDITIONS. 715

Distribution. Mediterranean from Marseilles to Sicily; 50-190
fms.

Fossil. Upper Tertiaries : Sicily. Post-tertiary : Calabria.

t^ 5. Venus multilamella, Lamarck.

Cytherea multilamella, Lam. An, s. Vert. v. p. 581.

Venus nux, Hidalgo, Moll. mar. Esp. Port, y las Bal., lam. 22.

f. 5, 23. f. I.

'Porcupine' Exp. 18/0: Atl. St. Setubal B., C. Sagres (abun-

dant) ; Med. Capo de Gatn, 50, 50 a, Benzert Road, Rasel Amoush,
Adventure Bank.

Distribution. Mediterranean from Algiers to Sicily; 54-120 fms.

Fossil. Miocene : Vienna Basin, Hungary, Switzerland. Upper
Tertiaries : Belgium, S. France, Italy, Algeria, Cos, Rhodes, Cyprus,

Madeira.

Syn. V. rugosa, Brocchi and Bronn (not Linne), V. multilameU
losa, Nyst, V. boriji, Deshayes, V. lameUosa, Rayneval, V. cygnus,

WeinkauiF (not Lamarck). Gmeliu cites for his V. nux Bonanni's

figure of V. verrucosa.

t' 6. Venus casina, Linne.

Venus casina, L. S. N. p. 1130: B. C. ii. p. 337; v. p. 184,

pi. xxxviii. f. 5.

'Lightning' Exp.: St. 4.

'Porcupine' Exp. 1869: St. TheMinch. 1870: Atl. 3 «, Setubal

B., C. Sagres, 26, Tangier B. ; Med. Capo de Gata.

Distribution. Vardo to Mediterranean and Adriatic, Madeira,

Canaries; 0-145 fms.

Fossil. Upper Tertiaries: Great Britain, S. France, Italy, Archi-

pelago. Post-tertiary: Norway, England, Calabria; 0-1360 ft.

K 7. Venus fasciata. Da Costa.

Pectunculus fasciatus. Da C. Brit. Conch, p. 188, t. xiii. f. 3.

Venus fasciata, B. C. ii. p. 334, pi. vi. f. 5 ; v. p. 184, pi. xxxviii.

f. 4.

'Lightning' Exp. St. 5.

Porcupine' Exp. 1869: St. The Minch. 1870: Atl. Vigo B.,

Setubal B., 22, 26, C. Sagres, 36 ; Med. 50, Adventure Bank.
Distribution. Havosund near N. Cape to G. Egina, Bosphorus,

Adriatic, N. Japan; 0-130 fms.

Fossil. Upper Tertiaries : Great Britain, S. France, Italy, Rhodes.
Post-tertiary: Norway, Calabria; 0-40 ft.

One of the numerous varieties is V . brongniarti, of Payraudeau,
which my friend Mouterosato prefers considering a distinct species.

If he were right, other varieties would be equally entitled to specific

distinction, and the word variety might be expunged from the

dictionary of Natural History.

46*
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^/ 8. Venus gallina, Linne.

Venus gallina, L. S. N. p. 1 130 : B. C. ii. p. 344 ; v. p. 184,

pi. xxxix. f. 2, 3.

'Porcupine' Exp. 1869: St. 2, 6, 9, 18, 19, Lough Swillv, L.

Foyle, off Lerwick. 1870: Atl. 10, 13, Vigo B., C. Sagres, Tan-
gier B. All the above are var. striatula. Med. Algesiras B., 45

(var. striatula), iiO, off Binaldo's Chair (var. striatula).

Distribution. Iceland and Vadso to E. Mediterranean, Port Said,

Black Sea, Caspian, Adriatic, Mogador, N, Japan; 0-120 fms.

Fossil. Upper Tertiaries and Post-tertiary : Norvpav, British Isles,

S,W. and S. France, Italy, Algeria, Morea; 0-1360'ft.

Mr. McAndrew says that he found at Algiers the typical form
living on the shore, and in 30 fathoms the variety striatula.

^ 9. Venus ovata. Pennant.

Venus ovata, Penn. Brit. Zool. iv. p. 97, pi. 56. f. 56 : B. C. ii.

p. 342; V. p. 184, pi. xxxix. f. 1, 1 a.

'Lightning' Exp.: St. 3, 5, 7.

'Porcupine' Exp. 1869: St. 1, 2, 6, 13, 14, 18, 19, 23 a, 25, 35,

61, 62, Little Minch, off Lerwick. 1870 : Atl. 3, 9, 10, 13, Vigo B.,

16, Setubal B., 22, 24, C. Sagres, 2r;-28, 36, Tangier B. ; Med. 45,

Capo de Gata, Cartagena B., 50, 50 a, 55, Benzert Road, Basel

Amoush, Adventure Bank.

Distribution. Vadso to E. Mediterranean, Sea of Marmora, Bos-

phorus, Adriatic, West coast of Africa {Deshayes)1 ; 0-1083 fms.

Fossil. Miocene : Austrian Empire and Switzerland, Calabria.

Upper Tertiaries: Coralline Crag, Belgium, S.W. and S.France,
Italy, Greece, Rhodes, Algeria, Madeira. Post-tertiary : Scandi-

navia, British Isles, Calabria; 0-106 ft.

Synonyms. Nearly a dozen, from Walker (1784) to Leach (1852).

I/' 10. Venus chione, Linne.

Venus chione, L. S. N. p. 1131 : B, C. ii. p. 332; v. p. 184,

pi. xxxviii. f. 4.

'Porcupine' Exp. 1870: Atl. St. C. Sagres; Med. Algesiras B.,

50, Benzert Road, Adventure Bank.
Distribution. S. and W. England, Wales, and Ireland to Egypt,

Adriatic, Madeira, Canaries, Azores ; 0-120 fms. " Carnarvon Bay,
with Cyprina islandica, burrowing in the sand at extreme low water,

not more than an inch below the surface, leaving a small slit in the

sand over the ventral margin of the shell" (Robertson)

.

Fossil. Upper Tertiaries : Belgium, S. France, Italy, Morea,
Rhodes, Cyprus, Madeira- Post-tertiary : England, Calabria

;

0-1200 ft.

Venerupis irus, Linne.

Donax irus, L. S. N. p. 1 128.

Venerupis irus, B. C. iii. p. 86, pi. iii. f. 4 ; v. pi. Ii. f. 5.

' Porcupine ' Exp. 1869: St. The Minch (young).
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Distribution. S. England, Bristol Channel, E.,W., andS. Ireland,

Atlantic coasts of France and Spain, Mogador, throughout the

Mediterranean, Black Sea, Adriatic, Madeira, Canaries ; 0-20
fms.

Fossil. Miocene : Vienna Basin. Pliocene : Coralline and Red
Crag, S. France, Italy, Morea. Post-tertiary : Calabria, Rhodes.
On consideration I must include this genus in the Fenus family,

although its position is not quite satisfactory. It is in some respects

allied to Tapes, and in others to Saxieava.

\/ 1. Tapes virgineus, Linne.

Venus vircjinea, L. S. N. p. 1136 (according to modern authors).

Tapes virgineus, B. C. ii. p. 352, pi. vi. f. 5 ; v. p. 185, pi. xxxix-

f. 5.

* Porcupine ' Exp. 1869 : St. Donegal B., Lough Swilly, L. Foyle.

Atl. Vigo B., C. Sagres, Tangier B. ; Med. Capo de Gata (var. sar-

niensis), 55, 58.

Distribution. Finmark and Faroe Is. to E. Mediterranean and

Adriatic; 0-180 fms.

Fossil. Miocene: Prussia, Vienna Basin, Transylvania, Switzer-

land, Turin, Calabria, Lisbon, Bordeaux Basin, Madeira (as T. hoer-

nesi) ? Upper Tertiaries and Post-tertiary : Scandinavia, British

Isles, Italy, Greece, Rhodes ; 0-50 ft.

I have collated no less than twenty-two synonyms. The very

young are not unlike those of Venus chione.

t^ 2. Tapes geographicus, Chemnitz.

Venus geoc/raphictt, Chemn. Conch. Cab. vii. p. 45, t. 42. f. 440.

Tapes pullastra, B. C. ii. p. 355; v. p. 185, pi. xxxix. f. 6.

•Porcupine' Exp. 1869 : St. Donegal B. 1870 : Med. 50, 50 a.

Distribution. Finmark to Alexandria, Adriatic, Mogador, Cape of

Good Hope, Japan ; 0-45 fms.

Fossil. Upper Tertiaries and Post-tertiary : Scandinavia, British

Isles, Mewe near Konigsberg, Italy; 0-1360 ft.

More than a dozen synonyms, including Venus pullastra of Mon-
tagu. Since the publication of my last volume of ' British Concho-

logy,' I have examined many hundred specimens of the southern

form, 2'. geographicus, from the Mediterranean and Adriatic ; and

my former opinion (vol. ii. p. 359) of its being the same species as

the northern form, T. pullastra, lias been most fully and satisfac-

torily confirmed. There is not the slightest difference, except in

size, between specimens from the north and south of Europe. But

inasmuch as Chemnitz's name geographicus is far older than that of

Montagu, I have wo alternative but to substitute the former name
for pullastra. It is possible that this species may be partly the

Venus literata of Linne, who gave Europe as well as India as the

habitat, and cited the 'Fauna Suecica' and Gualter's figure of T.

geographicus.
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1/ 3. Tapes aureus, Gmeliu.

Venus aurea, Gmel. S. N. (ed. xiii.) p. 3288.

Tapes aureus, B. C. ii. p. 349 ; v. p. 185, pi. xxxix. f. 4.

' Porcupine ' Exp. 1869 : St. Galway B., Donegal B. 1870 : Atl.

Gibraltar B. (var. Iceta, Poli, =Jiorida, Lamarck); Med. 50 (same

variety).

Distribution. Loffoden Isles to Jilgean, Adriatic, Black Sea
;

0-20 fms.

Fossil. Upper Tertiaries and Post-tertiary : Scandinavia, British

Isles, Belgium, Porto Maurizio cavern, Italy.

Numerous synonyms. A delicious and favourite shell-fish.

1/ LuciNOPSis UNDATA, Pennant.

Venus undata, Penn. Brit. Zool. iv. p. 95, pi. 55. f. 51.

Lucinopsis undata, B. C. ii. p. 363, pi. vii. f. 1 ; v. p. 186, pi. xl. f. 1.

'Porcupine' Exp. 1869: St. 18, 19. 1870: Atl. Vigo B., Setu-

bal B., C. Sagres, Tangier B.

Bistribution, LofFoden Is. to the iEgean, Adriatic, Mogador

;

3-130 fms.

Fossil. Upper Tertiaries and Post-tertiary : Scandinavia, British

Isles, S.W. France?, Italy, Maine {Lyeliy.; 0-130 ft.

Syn. Venus inquinata, Lamarck, Lucina gibbosula, Basterot ?,

Tellina caduca, Scacclii, Venus incompta, Philippi, Lucinopsis corru-

(fata, Brusina. It is difficult to distinguish this species from Diplo-

donta rotundata, except by the hinge.

Family XV. Tellinid^.

y 1. Tellina balaustina, Lintic.

T. balaustina, L. S. N. p. 11 19 : B. C. ii. p. 371 ; v. p. 186, pi. xl.

f. 3.

'Porcupiire' Exp. 1869: St. 6, 8, 14, 17, 23 a, 25, 68, Little

Minch. 1870: Atl. 3, 6, 9, 16, 17 «, Setubal B., C. Sagres, 26,

29, 30, 36 ; Med. 45, Capo de Gata, Adventure Bank.
Bistribution. Shetland to Guernsey, Bay of Biscay, throughout

the Mediterranean and Adriatic, Sea of Marmora, Morocco, Madeira,
Canaries ; 2-130 fms.

Fossil. Upper Tertiaries : Coralline Crag, Belgium, S. France,

Italy. Post-tertiary : Calabria.

T. balaustina is to a certain extent a local species ; and I am
surprised that it has not yet been noticed as Scandinavian, nor as

occurring on the north-western coasts of France. The flower of the
pomegranate or Carthaginian rose (from the colour of which the
specific name of this Tellina is derived) was used by the ancient

Rhodians in dyeing wool, and is a common emblem on their coins.

l^ 2. Tellina crassa. Pennant.

T. crassa, Penn. Brit. Zool. iv. p. 87, t. xviii. f. 28 : B. C. ii.

p. 373 ; v. p. 186, pi. xl. f. 4.

'Porcupine ' Exp. 1870 : Atl. St. Vigo B., C. Sagres.
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Distribution. Drontlieim to Mediterranean, Senegal 1, Japan ;
0-

55 fms.

Fossil. Miocene : Vienna Basin, Switzerland, S.W. France.

Upper Tertiaries : British Isles, Belgium, Italy, Rhodes. Post-

tertiary : Norway, England and Scotland, Calabria; 0-130 ft.

Several obsolete synonyms.

^ 3. Tellina balthica, Linne.

T. balthica, L. S. N. p. 1120: B. C. ii. p. 375, pi. vii. f. 3 ; v.

p. 186, pi. xl. f. 5.

'Porcupine' Exp. 1869 : St. 9 (valve).

Distribution. Circuinpolar, Novaya Zemblia, Siberia, Finmark to

Mogador, Mediterranean and Adriatic ?, Black Sea, Labrador to

Massachusetts, Behring Strait to N, Japan?, Madeira; 0-60 fms.

Fossil. Post-tertiary : Siberia, Scandinavia, British Isles, Germany,
Italy, Canada; 0-1360 ft.

T. solidula, Pulteney, Psammobia fusca, Say, T. groenlandica,

Beck, and other synonyms.

t^ 4. Tellina calcaria, Chemnitz.

T. calcarea, Cham. Conch. Cab. vi. p. 140, t. 13. f. 136: B. C.

ii. p. 389; v. p. 187.

'Porcupine' Exp. 1869: St. 65 (fragment). Loch Torridon.

Both specimens are semifossil, and were apparently derived from
glacial deposits.

Distribution. Arctic seas in both hemispheres, Scandinavia, N.E.
and N.W. America southwards to Boston Bay and N. Japan ; 0-

128 fms.

Fossil. Upper Tertiaries : Iceland Crag, English Crag, Antwerp
Crag, Italy. Post-tertiary : arctic regions, Siberia, Scandinavia,

British Isles, and northern sea-beds. New Brunswick, Canada

;

0-500 ft.

Synonyms. T. lata, Gmelin, 2\ sabulosa, Spengler, Venus fragilis,

Fabricius, T. ovata and T. obliqua, J. Sowerby, T. proxima. Brown,

T. sordida, Couthouy, T. inconspicua, Broderip and Sowerby, T.

prcetenuis (Leathes), Woodward, and T. mcesta, Deshayes. Some
of these may be considered varieties ; but all pass one into another.

t, 5. Tellina squalida, Pulteney.

T. squalida, Pult. in Hutch. Dors. p. 29 : B. C. ii, p. 384 ; v.

p. 186, pi. xU. f. 3, 3a.

'Porcupine' Exp. 1869 : St. 9 (valve).

Distribution. Kullen in S. Sweden and W. Scotland to Jaffa, Adri-

atic, Morocco, Madeira, Canaries, and Azores ; 0-49 fms.

Fossil. Upper Tertiaries : Italy, Madeira. Post-tertiary : Scot-

land and Ireland.

Synonyms. T. depressa, Gmelin, T. incarnata, Poli (not Linne),

T. daniliuna, Brusina,
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</ 6. Tellina tenuis, Da Costa.

T. tenuis, Da Costa, Brit. Conch, p. 210 : B. C. ii. p. 379 ; v.

p. 186, pi. xli. f. 1.

'Porcupine' Exp. 1870: Atl. St. Vigo B., Med. 50.

Distribution. Fiumark to the Morea, Adriatic, Mogador, Black
Sea ; 0-40 fms.

Fossil. Upper Tertiaries : Italy. Post-tertiary : Scotland and
Ireland.

T. exigua, VoW, and perhaps T, incarnata of Linne.

•/ 7. Tellina fabula, Gronovius.

T.fabula, Gron. Zooph. iii. p. 263, t. 18. f. 9 : B. C. ii. p. 382 ;

V. p. 186, pi. xli. f. 2, 2a.

'Porcupine' Exp. 1869 : St. 9, Lough Swill}-.

Distribution. Loifoden Is. and Faroe Is. to E. Mediterranean,

Adriatic, Mogador, Cape of Good Hope ; 0-90 fms.

Fossil. Upper Tertiaries and Post-tertiary : Scandinavia, British

Isles, S. France, Italy ; 0-130 ft.

V 8. Tellina compressa, Brocchi.

T. compressa, Brocchi, Conch, foss. subapp. ii. p. 514, t. xii. f, 9.

'Porcupine' Exp. 1870: Atl. St. Vigo B., 13, C. Sagres, 29,

30 ; Med. off Rinaldo's Cliair (fragment).

Distribution. Bay of Bisca}', different parts of the Mediterranean

from Algiers to Palermo, Madeira ; 60-180 fms.

Fossil. Miocene : Austrian dominions, Switzerland, Italy. Upper
Tertiaries : Coralline Crag, S. France, Sicily. Post-tertiary : Ca-
labria.

Synonyms. 2\ oudardii, Payraudeau, T. striatula, Calcara, T. stri-

gilata, Philippi, T. distorta, Dubois (not Poli), T, donacilla, S.

Wood, Angulus macandrcei, G. B. Sowerby. The figures given by
Payraudeau (pi. i. f. 16-18) do not show the external sculpture

or the internal rib. Not T. compressa of Deshayes.

9. Tellina serrata (Renieri), Brocchi.

T. serrata (Ren.), Broc. Conch, foss. subapp. ii. p. 510, t. xii. f. I.

'Porcupine' Exp. 1870: Atl. St. Vigo B., 13, Setubal B., C.
Sagres, Tangier B. ; Med. Capo de Gata, 55, BenzertRoad, Adven-
ture Bank.

Disti-ibution. Morbihan to the Archipelago and Sea of Marmora,
Adriatic, Canaries ; 2-70 fms.

Fossil. Miocene : Vienna Basin, S.W. France, N. Italy, and Ca-
labria. Upper Tertiaries: S. France, S. Italy, and Rhodes. Post-
tertiary: Calabria.

i^ 10. Tellina ptjlchella, Lamarck.

T. pidchella. Lam. Anini. s. vert. v. p. 526 ; Poli, Test. utr. Sic. i.

t. XV. f. 8 (as T. rostrata).

'Porcupine' Exp. 1870: Med. St. Algesirns B., 50, Adventure
Bank.
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Distribution. Mediterranean and Adriatic ; 10-20 fms.

Fossil. Upper Tertiaries and Post-tertiary : S. France, Italy.

T. rostrata of Born and Poli, but not of Linne.

k^ 11. Tellina distorta, Poli.

T. distorta, Poli, Test. utr. Sic. i. p. 39, t. xv. f. 11.

'Porcupine' Exp. 1870: Med. St. 55, G. Bona, Benzert Road,
G. Tunis, Adventure Bank.

Distribution. Throughout the Mediterranean, Madeira and Ca-
naries ; 5-60 fms.

Fossil. Post-tertiary : Calabria.

I still believe this to be a variety of 7'. donacina ; but in defer-

ence to other conchologists, I will retain it as a provisional species.

The difference seems to consist in the smaller size and greater angu-
larity of the posterior side. It may be as distinct as T, pusilla.

^ J 2. Tellina donacina, Linne.

T. donacina, L. S. N. p. 1118 : B. C. ii. p. 386; v. p. 187,

pi. xh. f. 4.

' Porcupine ' Exp. 1870 : Atl. St. Vigo B., C. Sagres, Tangier B.

Distribution. Scotland to the Archipelago and Sea of Marmora,
Black Sea, Adriatic, Madeira ; 0-82 fms.

Fossil. Miocene : Austrian Empire, Switzerland, S.W. France.

Upper Tertiaries and Post-tertiary : Coralline Crag and Scotland,

Belgium, S. France, Italy, Algiers, Greece, Rhodes, Madeira.

f/" 13. Tellina pusilla, Philippi.

T.jmsilla, Phil, Moll. Sic. i. p. 29, t. iii. f. 9a,b: B. C. ii.

p. 388; V. p. 187, pi. xh. f. 5.

' Lightning ' Exp. : St. 5.

'Porcupine' Exp. 1869: St. 13, The Minch, 52. 1870: Atl.

Vigo B., C. Sagres, 30 ; Med. Algesiras B., 40, Adventure Bank.
Distribution. W. Finmark and Faroe I. to Mediterranean and

Adriatic ; 3-205 fms.

Fossil. JNIiocene : N.W. Germany (Philippi). Upper Tertiaries

and Post-tertiary : Italy, Rhodes.

1\ pygmcea (as of Philippi), Loven.

^ 14. Tellina tenella^ Jeffreys. (Plate LXI. fig 11.)

Shell trapezoid-shaped or irregularly oblong, much compressed,

rather thin, semitransparent, and glossy : scidpture, irregular con-

centric impressed strise, which become ridge-like towards the

posterior side ; the umbonal area is covered with close-set delicate

strise : colour pinkish, with longitudinal and broken rays of a deeper

tint ; there is no streak below the beak as in T. donacina ; the whole
surface is crossed lengthwise with very numerous fine whitish radiating

lines, which are only observable with a lens and appear to permeate
the structure of the shell: epidermis fibrous, yellowish brown,

^ Somewhat delicate.
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covering more especially the angle of the posterior side : margins

somewhat rounded in front, with an oblique slope towards the

posterior side, curved on the anterior side, and obliquely truncated

with an angular and broadish area on the posterior side, where it

slightly gapes at the end, dorsal margin gently sloping from the beak

on each side, so as to form an obtuse angle : bea/cs small, slightly

incurved, placed at a distance of about two fifths from the posterior

end : ligament short, prominent, light horn-colour : hinge-line

obtusely angular : hinge-plate rather thick and strong, interrupted

or discontinued halfway on the posterior side : teeth, in the right

valve two short but stout divergent cardinals, that on the posterior

side being slightly cloven, besides a short lateral on each side ; in

the left valve there are also two cardinals, that on the anterior side

being larger than the other and also slightly cloven ; the tooth on

the anterior side is slight and curved ; this valve has no lateral

tooth : inside highly polished and glossy, exhibiting the longitudinal

rays and white lines : pallial and muscular scars conspicuous, the

latter large. L. 0-3, B. 0-55.

'Porcupine' Exp. 1870: Atl. St. C. Sagres. Two perfect spe-

cimens and several valves.

This shell is thinner and more delicate than T. donacina ; and it

also differs from that species in the sculpture, colour, and broad

posterior angle. It connects Tellina with Psammohia.

^ 1. PSAMMOBIA FERROENSIS, Chemuitz.

Tellina ferroensis, Chemn. Conch.-Cab. vi. p. 99, t. 10. f. 91.

Psammobia ferroensis, B. C. ii. p. 396 ; v. p. 187, pi. xlii. f. 3.

'Porcupine' Exp. 1869: St. 13, 18, 25, off Lerwick. 1870 : Atl.

C. Sagres, Tangier B. ; Med. Algesiras B., Cartagena B., 50, 55,

Benzert Road, Adventure Bank.

Distribution. Iceland and Finmark to ^gean and Sea of Marmora,

Adriatic, Canaries ; 0-90 fms.

Fossil. Miocene: S.W. France. Upper Tertiaries : Coralline

Crag, Belgium, S. France, Italy, Cos, Rhodes. Post-tertiary

:

Norwaj^, N. England and Ireland, Calabria ; 0-600 ft.

For synonymy see ' British Conchology.'

V 2. Psammobia costulata, Turton.

P. costulata, Turt. Conch. Dith. p. 87, t. 6. f. 8 : B. C. ii. p. 394 ;

V. p. 187, pi. xlii. f. 2.

' Lightning ' Exp; St. 2.

'Porcupine' Exp. 1869: St. 13. 1870: Atl. C. Sagres,

Tangier B.
Distribution. Norway to the Archipelago, Adriatic, Mogador,

Madeira, Canaries ; 0-120 fms.

Fossil. Upper Tertiaries : Coralline Crag, Italy, Rhodes. Post-

tertiary : Calabria.

A specimen dredged at Oban by Admiral Bedford is more than an

inch wide.
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Distribution. " Now." {Loven), Danish coasts {Mus. Copen-

hageni), S. Devon to Egypt, Black Sea, Adriatic, Mogador, Madeira,

W. Africa?, Canaries ; 0-45 fms.

Fossil. Upper Tertiaries : Red Crag, S.W, and S. France, Italy.

The right valve in this species invariably overlaps the other, so

that the shell is strictly iuequivalve. The young is triangular, and

has prominent beaks ; it is the D. bellardii of Canefri, and might

easily be taken for a distinct species.

Summary of the foregoing Mollusca.

Families.

VIII. KELLIID^

IX. LUCINID^

Genera. No.



PZ.S.188LP1.LX1.

CBe:-jpd.udpiplliLK. Haiihdii"t imp.

mollusca of the "lightning" and

"porc^upine" expeditions.
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6. On the South-African Rhinoceroses. By F. C. Selous.

(Communicated by Dr. A. Gunther, F.R.S. &c.)

[Eeceived May 21, 1881.]

(Plate LXII.)

In those portions of Southern and South Central Africa in which
I have hunted I have only met with two true species of Rhinoceroses

—

namely the large, square-mouthed, grass-eating species (Rhinoceros

simus), and the smaller prehensile-lipped Rhinoceros, which feeds

exclusively upon bush (S. bicornis). In making this statement I

am well aware that I express an opinion at variance with that held

by many naturalists upon the subject ; however, as the conclusions

at which I have arrived are the results of eight years devoted entirely

to hunting in the most out-of-the-way portions of the interior of

South Africa, during the first three of which (that is, in 1872, 1873,

and 1874) Rhinoceroses were still very plentiful, and as even since

that time I have had many opportunities of personally observing the

habits and peculiarities of each and every variety of these animals,

and as, moreover, I shall support my views by specimens of horns, I

think that I am warranted in expressing an opinion upon the sub-

ject. At any rate it is now quite time that the question of how
many species of Rhinoceroses do really exist in South Africa should

be finally set at rest ; and it is only by comparing the statements of

men who are really competent to give an opinion upon the subject

that this is ever likely to be done.

For my part I am fully persuaded that there are only two species

in South Africa, or, indeed, in all Africa ; for the North-African

Rhinoceros in the gardens of this Society I have no hesitation

in pronouncing to be specifically identical with the South-African

Prehensile-lipped Rhinoceros.

I will first speak of the Square-mouthed Rhinoceros {B. simus).

Twenty years ago this animal seems to have been very plentiful in

the western half of Southern Africa : now, unless it is still to be

found between the Okavango and (^lunene rivers, it must be almost

extinct in that portion of the country. And this is not to be won-
dered at when one reads the accounts in Andersson's and Chapman's
books of their shooting as many as eight of these animals in one

night as they were drinking at a small water-hole ; for it must be

remembered that these isolated water-holes, at the end of the dry

season, represented all the water to be found over an enormous
extent of country, and that therefore all the Rhinoceroses that in

happier times were distributed over many hundreds of square miles

were in times of drought dependent upon perhaps a single pool for

their supply of water. In 1877, during several months' hunting in

the country to the south of Linyanti, on the river Chobe, I only saw
the spoor of two Square-mouthed Rhinoceroses, though in 1874 I had
found them fairly plentiful in the same district ; whilst in 1879, during
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eight months spent in hunting on and between the Botlethe, Mababe,

Machabe, Sunta, and Upper Chobe rivers, I never even saw the spoor

of one of these animals, and all the bushraen that I met with said they

were finished. In 1878 and 1880, however, I still found them fairly

numerous in a small tract of country in North-eastern Mashuna
Land, between the Umniati and Ganyane rivers. Their range, how-

ever, is rather limited towards the north, as they only inhabit the

country lying to the south of the belt of rough stony hills which in

this district extend for more than a hundred miles southwards from

the banks of the Zambesi river. Their extermination in this portion

of the country may therefore, I am afraid, be expected within a very

few years ; and the Square-mouthed Rhinoceros will then only exist

in a few small tracts of S.E. Africa in the neighbourhood of the river

Sabi.

The Square-mouthed Rhinoceros feeds exclusively upon grass, and

is therefore more partial to open countries, or districts where there

are broad grassy valleys between the tracts of bush, than the Pre-

hensile-lipped Rhinoceros, which is fond of thickets or rough hills

clothed with short scrub. Both species are a sort of dark slate-

colour ; and so far from one being white and the other black, I should

be sorry to state upon oath which was the darker of the two.

The Square-mouthed Rhinoceros is a huge ungainly-looking beast,

with a disproportionately large head, a large male standing 6 feet

6 inches at the shoulder. Like elephants and buifaloes they lie asleep

during the heat of the day, and feed during the night and in the cool

hours of early morning and evening. Their sight is very bad ; but they

are quick of hearing, and their scent is very keen ; they are, too, often

accompanied by rhinoceros-birds, which, by running about their

heads, flapping their wings, and screeching at the same time, fre-

quently give them notice of the approach of danger. When disturbed

they go off at a swift trot, which soon leaves all pursuit from a man
on foot far behind ; but if chased by a horseman they break into a

gallop, which they can keep uj) for some distance. However,

although they run very swiftly, when their size and heavy build is

considered, they are no match for an average good horse. They
are, as a rule, very easy to shoot on horseback, as, if one gallops a

little in front of and on one side of them, they will hold their course

and come sailing past, offering a magnificent broadside shot ; whilst

under similar circumstances a Prehensile-lipped Rhinoceros will

usually swerve away in such a manner as only to present his hind

quarters for a shot. As with elephants, it is very unsatisfactory work

following up wounded rhinoceroses, as they do not stop and lie down,

but walk on and on until their strength gives way. They die very

quickly when shot through both lungs or the upper part of the heart

;

but if the shot strikes them in front, and the bullet only perforates one

lung, they will tiavel astonishing distances, though throwing blood out

of their mouth and nostrils by the gallon. "With a broken shoulder

they will run, first at a gallop and then at a halting trot, for more
than a mile ; but if they have a hind leg broken, they do not appear

to be able to budge a step. When either walking or running, the
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Square-mouthed Rhinoceros holds its head very low, its nose nearly-

touching the ground. A small calf always runs in front of its

mother ; and she appears to guide it by holding the point of her

horn upon the little auimal's rump ; and it is perfectly wonderful to

note how in all sudden changes of pace, from a trot to a gallop or

vice versa, the same position is always exactly maintained. During
the autumn and winter months (;". e. from March till August) the

Square-mouthed Rhinoceros is usually very fat ; and its meat is then

most excellent, being something like beef, but yet having a peculiar

flavour of its own. The part in greatest favour amongst hunters is

the hump, which, if cut off whole and roasted just as it is in the

skin in a hole dug in the ground, would, I think, be difficult to

match either for juiciness or flavour.

In the Square-mouthed Rhinoceros the horns vary much in diffe-

rent individuals—so much so, indeed, that it would not be difficult

to find two specimens (taking both horns, of course) exhibiting forms
of horns as widely divergent one from another as are the typical horns
of JR. hicornis from those of the so-called R. keiiloa.

The anterior horn of a full-grown Square-mouthed Rhinoceros
measures from 18 inches to over 4 feet in length, a cow having a

thinner and usually a longer horn than a bull. Now-a-days, however,
owing probably to all those that possessed remarkably long horns
having been shot, it is very rarely one sees a horn from a freshly-

killed animal measuring over 3 feet in length. This anterior horn
usually has a curve backwards, more or less pronounced ; but spe-
cimens are by no means uncommon which are perfectly straight,

or even bend slightly forwards. When the horn is quite straight

and about 3 feet in length, the point touches the ground as the

animal walks along feeding ; and thus, in specimens of long straight

horns, it may usually be noticed that just at the point the anterior

surface of the horn has been rubbed flat by friction against the
ground. I never remember to have seen an anterior horn of a

Square-mouthed Rhinocetos that was jierfectly round : they always
have the front surface partially flattened, and "may thus at a glance
be distinguished from the invariably rounded anterior horn of the Pre-
hensile-lipped Rhinoceros. In different individuals, too, the posterior

horn of the Square-mouthed Rhinoceros varies from a lump only 3
or 4 inches in height to a horn 2 feet in length. In some speci-

mens the anterior horn is long, whilst the posterior is very short ; in

others, again, both are well developed; and in some, again, both are
short. In fact, the horns of all South-African Rhinoceroses differ

to such an extent iu different individuals that if their classification

is to be based upon the length and shape of tlieir horns alone, it

would be as easy to make twenty species as four. If R. oswelli
(a variety of B. siimis based entirely upon the shape of tlie

anterior liorn) were a true species, I presume that the Square-
mouthed Rhinoceros with a straight anterior horn would not in-

terbreed with those carrying the commoner form of horn slightly

curved backwards : yet in the Mashuna country I have seen Square-
mouthed Rhinoceroses consorting together, the anterior horns of
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which showed the greatest divergence of shape ; and as a series of

horns could be obtained showing every gradation of form between

the extreme form of B. oswelli (which is bent forwards) to one so

bent back as to describe half the arc of a circle, I do not think

there are any adequate grounds for considering B. oswelli to be a

true species. As regards the assertion that the horn of the ordinary

Square-mouthed Rhinoceros never attains the length of those of

B. oswelli, the longest horn I have ever seen was brought out by

a trader named Reader, and is (or M'as a few years ago) in the

possession of a gentleman residing iu Hope Town, in the Cape

colony. This horn measured 4 feet 6 inches, and had a very strong

curve' backwards. Upon these grounds I consider B. oswelli to be

a false species, and think that in future works upon natural history

it ought to be omitted from the list of South-African Rhinoceroses.

I now come to the Prehensile-lipped Rhinoceros {B. bicornis), of

which I maintain that there is but one true species, in spite of

whatever may be said by old Dutch hunters and natives to the

contrary. This animal is still fairly numerous in many districts

of South-eastern Africa, although, like its congener, the Square-

mouthed Rhinoceros, it has been almost exterminated in the more

westerly portions of the country. In 1879 there were still two or

three drinking in the Upper Chobe, to the north-west of the Sunta

outlet. Between the Chobe and the Zambesi there are none ; and

according to the natives there never were any there, even when the

Makololo first came into the country ; but directly the Zambesi

has been crossed they are again found, and extend apparently

through all Central Africa right up to Abyssinia. The Prehensile-

lipped Rhinoceros lives exclusively upon bush and roots, eating not

only the young leaves as they sprout from the end of a twig, but

also chewing up a good deal of the twig itself. It is owing to

the fact that this species lives upon bush that its range is verj- much
more extended than that of the Square-mouthed Rhinoceros ; for there

are many large districts of country in the neighbourhood of the

Zambesi to the eastward of the Victoria Falls covered almost entirely

with an endless succession of rugged hills, almost devoid of grass,

though well wooded, in all of which districts the Prehensile-lipped

Rhinoceros is numerous, as it thrives well upon the scrubby bush

with which the hill-sides and valleys are covered ; whereas the

square-mouthed species, though common in the forest-clad sandbelts

and broad grassy valleys which always skirt the hills, is seldom

or never found amongst the hills themselves, which is doubtless

because the pasturage is too scanty to enable them to exist.

The Prehensile-lij)ped Rhinoceros is usually represented as an

animal of so morose and vicious a disposition that it will almost

invariably attack unprovoked any man or animal that it happens

to meet ; and I think that the general impression of people who
are in the habit of reading books upon South-African sport, and

have had no personal experience of the animals described, must be

that this is the most dangerous animal to be met with iu the

country.
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It may be that they differ in disposition in different parts of the
country ; but wherever I have met with them I have never found
them to be by any means dangerous animals. Indeed 1 only

remember to have seen one make any attempt at a charge ; and that

was in the Mashuna country last year, and under strong provocation
;

for I galloped close in front of an old cow, endeavouring to turn her
from her course, upon which she came straight at me, snorting

loudly, but upon my spurring to one side did not follow me, but
resumed her way. Accidents have certainly iiai)pened in encounters

with the Prehensile-lipped Rhinoceros ; but many cases are also

upon record of hunters havinp; been killed or badly injured by the

square-mouthed species, which is ahv.iys represented as the most
harmless and inoffensive of beasts. Mr. Oswell had his horse killed by
one of the latter animals (ric?e Livingstone's ' Missionary Travels') ; the

veteran elephant-hunter Mr. Hartley was also very severely injured by
oneof these animals intheMashuna country—1 think, in 1869. David
Jacobs, too, a son of the well-known Dutcli hunter Petrus Jacobs,

and who had been constantly hunting with his father for many years,

told me that the only narrow escape he ever had from a Rhinoceros
was from a square-mouthed one, which chased him for over a hundred
yards through some nasty bush; and I myself, in November 1874,
saw a white Rhinoceros bull, which I had wounded, make a very

decided charge at a boy of mine, who threw down his gun and took
refuge in a tree. I only mention these facts to show that, although
the Square-mouthed Rhinoceros is usually a most inoffensive animal,

occasional specimens may be fouud that are capable of resenting ill-

treatment; and, so far as my small experience goes, I have found
vicious animals to be equally few and far between amongst the pre-

hensile-lipped species.

These Rhinoceroses are very quick and restless in their movements,
and either very inquisitive or mistrustful of their eyesight ; for usually,

when disturbed by any one approaching from below the wind, they will

jump up with a snort, gaze fixedly at the intruder, then, with another
snort, trot quickly a few steps nearer, stand again, move their heads
with a quick motion, first to one side, then to the other, advance
again perhaps, and finally, when shouted at, whisk quickly round and
trot away in grand style, with their tails screwed up over their backs.
Whilst hunting in the Mashuna country in 1872, and to the west
of the river Gwai in 1873, I encountered almost daily one or more
Prehensile-hpped Rhinoceroses, often seeing five, six, or even eight in

one day. When these animals got my wind, they invariably made
off at once ; but when they only saw me, they usually acted as I have
described above. Upon these latter occasions my Kafirs were in the
habit of shouting to me to run away, climb a tree, &c., and often did

so themselves ; however, I always stood where I was, throwing
sometimes sticks, stones, or assegais at them, sometimes only
shouting ; and although some of them advanced from a distance of
say forty yards to within about twenty, they always turned and ran
off in the end. Upon several occasions I have fired into a Rhino-
ceros thus facing me, which, dropping upon its knees to the shot, has

Proc. Zool. Soc— 188], No. XLVII. 4?
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sprung up again immediately, and come rushing straight forwards,

snorting like a steam-engine, and passing perhaps within a few yards

of me. In these cases, iiowever, it always appeared to me that the

animal had no idea of charging, but was just rushing madly for-

wards, half stunned by the shock of the heavy bullet. I have seen

the same thing happen to some people, both black and white, who
described it afterwards as the most terrific charge ; and many a Black-

Rhinoceros story has originated, I feel sure, in this way. That a

Prehensile-lipped Rhinoceros when in full career, and either

wounded or tired, will charge any one or any thing, even to a waggon
or span of oxen, that he sees directly in his path and close in front

of him, I know well enough ; but so will an elephant, buffalo, or

lion. What I wish to argue is, not that the Black Rhinoceros is a

sweet-tempered animal, but that, at any rate in the great majority

of cases, he is by no means the surly, morose, and dangerous beast

that some travellers would have one believe. Somehow or other he
has got an evil reputation, which, however unjust, will outlive the

last of his species in South Africa. Kafirs who have never seen a

Rhinoceros will tell you that it is a witch, and that it will follow up
a man's spoor, attack him in the night, &c., simply because that is

the character tradition has given him. Similarly many Hottentot

and white hunters, who have only been hunting since Rhinoceroses

became very scarce, and who perhaps have not seen half a dozen of

these animals in their lives, will relate endless stories of their

unprovoked ferocity ; for it is one of their articles of faith that a

Prehensile-lipped Rhinoceros is a most ferocious animal, and they

therefore invent stories to suit his supposed character. Now there

are very few Kafir or Hottentot hunters who will meddle with.

a lion, unless they meet him under exceptionally favourable circum-
stances ; but, except when on elephant-spoor, or afraid of disturbing

those animals, they will seldom pass a Rhinoceros, no matter of

what species, without attacking him ; for they know that they have
to deal with an animal easy to approach and easy to kill, and one that

will give them a great quantity of good meat
;
yet to hear them

talk about the animals you would imagine the Rhinoceros to be the

more dangerous of the two. "What first gave rise to the very
general impression that the Prehensile-lipped Rhinoceros is such a
very dangerous animal I cannot imagine, unless, perhaps, in

former years, before the introduction of firearms, there did exist

some old and morose individuals of this species that committed a

great many atrocities, and which have since been shot, leaving only
their evil name to their descendants. However, be that as it may,
speaking of the Prehensile-lipped Rhinoceros of the present day,

after an experience of eight years, during which time 1 have encoun-
tered over one hundred of these animals, I can conscientiously say
that I consider their pvirsuit to be attended with less danger than
that of the lion, elephant, or buffalo.

In the end of November 1874, I chased a Prehensile-lipped
Rhinoceros bull round and round on an open flat (at Thamma
Setjie, on the Zambesi road), until he stood still with his mouth
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open ; and I then dismounted within twenty yards of him ; yet he

never attempted to charge. Now I douht if there is a lion, an
elephant, or a buffalo which, under similar circumstances, would not

have charged. In my experience of hunting, many fatal accidents,

and still more narrow escapes, from lions, elephants, and buffaloes

have come within my personal knowledge, but not one hunter,

black or white, has been injured by a Black Rhinoceros.

I will now give my reasons for asserting that R. bico)-nis and
R. Iceitloa are not two distinct species, but merely varieties of the

same animal. Perhaps the most convincing argument in favour of

their being two distinct species is that ail the old Dutch hunters

and most of the natives declare that sucli is the case, and have

different names for the two animals. This, however, is by no

means so strong an argument as it would at first appear. At first

sight the typical R. Iceitloa, with both horns of equal length, is a

very different-looking animal from the typical R. bicornis, with a

posterior horn of only a few inches length ; and it is only after a

careful study of their habits, and the knowledge that every variety

of horn between the two extremes may be found, that I have

become convinced that R. Iceitloa and R. bicornis are only varieties

of the same animal. Now the greater part of the old Dutch
hunters, although they may have shot very many Rhinoceroses in

the course of their hunting careers, know nothing whatever about

the animals from a scientific point of view. They shot Rhino-

ceroses because they wanted meat ; but the only examination they

ever made of them was to see if they were fat. When now and
again they shot a Rhinoceros with both horns of equal length, or

nearly equal length, it struck their eye as being unusual, and so

they gave these equal-horned animals the name of Blue Rhino-
ceroses, to distinguish tbem from the White and the Black, as they

call R. simus and R. bicornis respectively. Now I have questioned

many of these old hunters upon the subject, and find that the only

point upon which they all agree is tliat the Blue Rhinoceros has

both horns of equal length, whilst the Black has always a short

second horn ; beyond this none of them know of any definite

distinction ; but many, not liking to appear ignorant, make asser-

tions that will not bear investigation, and one will often contradict

the statements of other equally experienced men. Now in the same
way every Dutch hunter will tell you that there are three, or even

four, distinct species of lions in Southern Africa, each species pos-

sessing its own distinctive characteristics. These species they
determine according to the length and colour of the mane in dif-

ferent individuals. Yet I think that naturalists are now agreed that

there is but one species of lion in all Africa. Therefore as regards

lions the testimony of old Dutch hunters is worthless from a
scientific point of view; and I believe it to be equally Avorthless with
regard to the plurality or unity of species of the Prehensile-lipped

Rhinoceros. One famous old Dutch hunter even affirms that there

are three species of Square-mouthed Rhinoceros, and four of the

Prehensile-lipped, seven in all ; and he bases his distinctions almost
47*
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entirely on the shape and length of the horns in different indi-

viduals.

Now I have carefully examined and measured many specimens of

Prehensile-lipped Rhinoceroses, and have never been able to dis-

cover that they differed in any way the one from the other, except

in the length and shape of the posterior horn ; nor could I ever dis-

cover the differences between the two mentioned by Mr. C. J.

Andersson and other writers upon the subject. Some specimens

had long curly hair upon their ears; but some of the most marked
forms of B, bicornis had this peculiarity equally strongly marked
as others whose horns showed them to belong to the so-called

species R. keitloa. Many writers upon the subject state that

whereas R. bicornis eats nothing but bush, R. keitloa eats both grass

and bush indiscriminately. Now, if this were the case, how is it

that during eight years, more than three fourths of which I have

spent in the wilderness, engaged in a continual search for elephants,

and always in countries where Rhinoceroses may still be found in

greater or lesser numbers, I have only observed two kinds of dung

—

the black dung, composed entirely of grass, evacuated by the large

Square-mouthed grass-eating Rhinoceros, and the dark red dung
(with a greenish tinge when the animal has been feeding upon
sprouting shoots), full of little chips of wood, evacuated by the

prehensile-lipped species. It appears to me that, if there were

a species which fed indiscriminately upon grass and bushes, one

would see a third kind of dung, in which sometimes bush and some-
times grass would predominate ; but this is most certainly not the

case. Again, every Kafir and JMasara in the interior will tell you
that there are three kinds of Rhinoceroses, namely :

—

R. simus, which

the Matabele call " Umhofo " and the Bechuanas "Chukuru;" i2.

bicornis, which the former call " Upeygau " and the latter " Borele
;"

and, lastly, R. keitloa, which they name respectively "Shangainea"
and "Keitloa." But when they are questioned beside a dead Rhinoceros,

1 have found that they all base their distinction between R. bicornis

and R. keitloa upon the length of the posterior horn alone. Some,

indeed, will say that the two varieties differ in size or in the length

of hair upon the ears. But I have proved, by actual measurement
and personal observation, that the variations in size and the length

of the hair upon the ears have nothing to do with the length of the

posterior horn, which is the fundamental point upon which all Dutch
and native hunters base the distinction between the two species.

Again, when one comes upon a Rhinoceros-spoor in the bush, any

bushman or Kafir hunter can say whether it is the spoor of a Square-

mouthed Rhinoceros or of a Prehensile-lipped one, simply judging

from the size of the footprint. But no Kafir or bushman can tell

you, when he sees the smaller spoor of a Prehensile-lipped Rhino-

ceros, whether it be that of jB. bicornis or R. keitloa, nor even when
he sees the dung can he tell you ; for, as I have said before, there is

no difference in this particular. However, when the animal has

been shot they will say to which species it belongs. If the second

horn is not over seven or eight inches in length, they will be all
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agreed that the animal is M. bicornis (Upeygan or Borele) ; if the

second horn is from twelve inches to two feet long, they will be

unanimous that it is R. heitloa (Shangainea or Keitloa) ; whereas if

the posterior horn be neither short nor long, but just betwixt and
between, they will argue for hours amongst themselves as to whether
the animal be B. bicornis or B. leitloa ; but their main argument
is always based upon the length of the horn.

Every one who has wandered over country frequented by Rhino-
ceroses must have noticed that the square-mouthed species leaves

its dung alone, not throwing it about with its horn, nor ploughing
up the ground every now and again as it walks along; whereas the

Prehensile-lipped Rhinoceroses almost invariably throw their dung
all over the place, sometimes ploughing up holes a foot deep with
their noses and horns ; and they are, too, continually making semi-
circular furrows in the ground as they walk along. This is done by
every Prehensile-lipped Rhinoceros, irrespective of the length of the
posterior horn ; therefore, if there are two species, it must be con-
ceded that their habits are exactly similar in this respect. Again,
the Square-mouthed Rhinoceros {R. simus) walks and runs with its

nose close to the ground, whilst all Prehensile-lipped Rhinoceroses
walk and run with their heads carried high in the air. A calf of
the square-mouthed species always runs when small in front of its

mother, whereas the small calves of all Prehensile-lipped Rhinoce-
roses always follow their mothers. Therefore whilst there are many
and wide differences of form and habit between the Square-mouthed
and all Prehensile-lipped Rhinoceroses, the habits of both species of

the latter (if there be two species) are exactly similar.

In conclusion, I have only to bring to your notice the series of horns
which is now upon the table, and ask those gentlemen who believe

that there are two distinct species of Prehensile-lipped Rhinoceroses
in Southern Africa to point out where B, bicornis ceases and
B. leitloa commences.

List of Horns exhibited, andfigured on Plate LXII.

(1) Black Rhinoceros, S- Shot by J. S. Jameson and myself,

near the Umniati river, North-eastern Mashuna land, August
1880. (Plate LXII. fig. I.)

(2) Black Rhinoceros, S- Shot by myself at Thamma Setjie,

on the Zambesi road, November 1874. (Plate LXII. fig. 2.)

(3) Black Rhinoceros, $ . Shot by J. S. Jameson on the lower
Umfule, North-eastern Mashuna land, August 1880. (Plate LXII.
fig. 3.)

(4) Black Rhinoceros, $. Shot by myself near the junction of
the Gwai and Shangani rivers, Matabele country, September 1873.
(Plate LXII. fig. 4.)

(5) Black Rlii'-.oceros, S . Shot by J. S. Jameson near the

river Umsengairi, North-eastern Mashuna laud, September 1880.
(Plate LXII. fig. 5.)

(6) Black Rhl.;oceros, ? . Shot by H. 0. CoUison near the
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river Umsengaisi, North-eastern Mashuna land, September 1880.

(Plate LXII. fig. 6.)

(7) Black Rhinoceros, S • Shot by myself on the bank of the

river Chobe, August 1874. (Plate LXII. fig. 7.)

(8) Black Rhinoceros, $ . Shot by one of my hunters between

the Umfule and Umzvvesvre rivers. North-eastern Mashuna land,

August 1880. (Plate LXII. fig. 8.)

(9.) Black Rhinoceros, $. Shot by one of my hunters between

the Umfule and Umzweswe rivers, North-eastern Mashuna land,

September 1880. (Plate LXII. fig. 9.)

June 2], 1881.

Prof. Flower, LL.D., F.R.S., President, in the Chair.

The Secretary read the following report on the additions to the

Society's Menagerie during the jnonth of May 1881 :

—

The total number of registered additions to the Society's Mena-
gerie during the month of May was 130, of which 25 were by
birth, 53 by presentation, 35 by purchase, 13 were received on

deposit, and 4 by exchange. The total number of departures during

the same period, by death and removals, was 124.

The most noticeable additions during the month of Mfiy were

as follows :

—

An African Wild Ass (Equus (cmiopits) from Upper Nubia,

purchased May 26th, being the second example of this form of Wild
Ass which we have received.

A White-marked Duck {Anas specularis) from Antarctic America,

purchased May 26th, being the first specimen of this fine species

which has been obtained for the Collection.

Mr. R. Bowdler Sharpe, F.Z.S., exhibited a specimen of Podi-

lymbus podiceps of North America, stated to have been killed at

Radipole near Weymouth in January 1881, and belonging to the

collection of Mr. R. W. Monro.

Dr. A. Giinther exhibited a specimen of a Mediterranean fish

{Schedophilus medusophagus) which had been captured in August
1878 at Portrush in Ireland, and read a description of it.

This description, together with a figure coloured from a drawing of
the fish taken in a fresh state, will be published in the Society's
' Transactions.'

The following papers were read ;

—
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1, On the Petrel called Thalassidroma nereis by Gould,

and its Affinities. By W. A. Forbes, B.A., E.L.S.^

F.Gr.S., Prosector to the Zoological Society.

[Eeceived May 17, 1881.]

In this Society's Proceedings for the year 1840, the late Mr.
Gould described a " beautiful fairy-like " new species of Stormy Petrel

from Bass's Straits, which he called Thalassidroma nereis (torn. cit.

p. 178), under which name it is figured in the last volume of the

'Birds of Austraha.'

Dr. Elliott Coues, in his revision of the family Procellariidse',

treating of the species under the name Procellaria nereis, says :
—"I

have had the {)leasure of examining Mr. Gould's types of this

species from Bass's Straits, Australia, now in the collection of the

Philadelphia Academy. It is a beautiful little species, quite unlike

any other known Stormy Petrel. In form it comes nearer to Pro-
cellaria jielagica than to any other species ; and it is probably

congeneric with it, though it differs somewhat" in the proportion of

the tarsus and toes, and very widely in its pattern of coloration.* * *

The proportions of the tibia and tarsus differ from those oi'pelagica in

the greater comparative length of the former."

Amongst the Petrels mentioned at various times by the late Prof.

Garrod as having been examined by him, a species several times occurs

which is doubtfully named ''Procellaria (or Thalassidrorda)fregataV'^

The specimens dissected by him are now before me, and have been

identified by Mr. Salvia as being really referable to the Procellaria

nereis of Gould, an example of which, from the Falkland Islands, is

now in the muse\mi of Messrs. Salvia and Godman. A careful exami-

nation of the three spirit-specimens of this bird, as well as of the

skin mentioned, have convinced me that this species is not referable

to the true genus Procellaria as represented by Procellaria pelagica,

and is in fact in no way related to that group of Petrels, but has its

nearest allies in the flat-clawed genera Oceanites, Fregetta, and

Pelagodroma.
In his paper on the muscles of the thigh in Birds ^ the late

Prof. Garrod divided the Nasutse, or Petrels, into two groups, the

"Storm-Petrels" and the Fulmaridse, the former group differing

from the latter in that they possess the accessory semitendinosus

muscle (Y), but lack intestinal cfcca. In the Fulmaridpe, on the

other hand, the accessory semitendinosus muscle is absent, but caeca

are present. The species of Storm-Petrels on which this generali-

zation was based are called, with doubt^" Procellaria pelagica and

P.fregata," the latter being the species now identified by Mr. Salvin

^ Proceedings of the Academy of Natural Sciences of Pliiladelphia, 1864,

p. 81.
- The italics are mine.—-W. A. P.
3 Cf. P. Z. S. 1873, pp. 470 and CA\.
' P. Z. S. 1874, p. 1 21. 3 P, Z. S. 1873, p. 641.
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as P. nereis. As regards the first-named species, there can be little

or no doubt that the bird really dissected by Prof. Garrod, and called

bjf him " Procellaria pelagica," was Wilson's Petrel (Oceanites

oceanicus), as in this bird there are no caeca', at the same time that

the accessory semitendinosus muscle is present. The true Procellaria

pelagica{oi vi\\ich. I have lately dissected two perfectly fresh examples)
agrees with the Fulmaridse, as defined by Prof. Garrod, in having
caeca ', but no accessory head to the semitendinosus ; and Cymochorea
leucorrhoa agrees in both these points with Procellaria pelagica.

The so-called "Procellaria nereis" of Gould is therefore obviously

not a true Procellaria at all ; and this view is confirmed by other

characters, such as the shape of its nostrils, the elongated tarsi, which
are much longer than the mid toe^ and covered anteriorly with trans-

versely arranged scutellse^, the very minute hallux, and the lamellar,

concave form of the claws. It belongs, in fact, to the group of Ocea-
nites, Fregetta, and Pelar/odroma, but is not exactly congeneric with
any of them. I propose therefore to make it the type of a new genus,

to be called Garrodia, in memory of my lamented friend A. H. Garrod,
not only as a token of my personal esteem for, and indebtedness

to him, but also as some slight recognition of the thanks ornithologists

generally owe him for the additions he made to our knowledge of the
anatoni}' of birds.

The genus Garrodia may be shortly defined as follows :

—

Garrodia. Genus ex ordine Tubinarium Oceanit^ maxime affine,

tarsis pro digitis longioribiis et anlice scutellatis, necnon margine
sterni posteriore integro distinguendum.

Type Procellaria nereis, Gould.
Garrodia is perhaps most closely allied to Oceanites, as already

stated, but dilTers from that genus in having the tarso-metatarsi
covered anteriorly with a series of transverse scutellse instead of
being "entire," in their slightly greater proportional length as

compared with the third toe^ in the even more minute hallux, and in

the more flattened and lamellar form of the claws. The sternum too
is posteriorly entire, whereas in Oceanites oceanicus it is slightly

notched. The coloration of the two genera is also quite different.

From Fregetta Garrodia may be easily distinguished by the very
different proportions and forms of the nails and feet in that genus,
and from Pelagodroma by its much shorter feet and entire tail.

These four genera

—

Oceanites, Garrodia, Pelagodroma, and

^
Cf. also Macgillivray, in Audubon's ' Ornitliological Biography,' v. p. 646.

- Cf. Macgillivray, I. c. p. 31o ; also Wagner in Naumann's ' Vogel Deutsch-
lands,' X. p. 5.56.

3 In Procellaria felagica and Cymochorea leuctyrrhoa the tarso-metatarse is not
longei% and may be shorter, than the 3rd toe. As against 21-5 and 21-5, and 23
and 26 millim. in the two first-mentioned genera, in the so-called Procellaria
nereis the lengths of the two are respectively 34 and 26 milUms.

* In Procellariafclagica the tarsi arc pretty uniformly covered with somewhat
irregular hexagonal scutes.

'^ In a specimen of Oceanites oceanicus (in spirit) the middle toe measures 29
millim.

;
in one of Garrodia. the length is 26 millim. The length of the meta-

tavse in both is 34 millim.



1881.] MR. BENNETT ON THE HABITS OF THE ECHIDNA. 737

Fregetta—form a very well-marked family of the Tubinares, which

may be called Oceanitidse, as distinguished from the remainder

of the group, or Fulmaridse of Prof. Garrod. Anatomically, these

four genera agree together, and differ from the Fulmaridae (on nearly

all the genera of which, including Diomedea and Pvffinuria, I

have notes), in the two important characters already mentioned—the

absence of cjeca and the presence of the accessory semitendinosus

muscle. Externally they may be at once recognized by their

peculiar elongated tarsi, lamellar nails, and by never having more

than 10 secondaries, Procellaria and Puffinuria having 13, and the

remaining Fulmarida? more (in Diomedea, according to Nitzsch, as

many as 40). My family Oceanitidse, in fact, corresponds to Bona-

parte's section "** TJnguibus depressis" of his Procellariese *, and

to Coues's " second group " of the similarly-named section in his

'Review' - with the addition, in each case, of Garrodia, included by

both authors in the restricted genus Procellaria.

Being now engaged in a report, for the Voyage of H.M.S.
' Challenger,' on the anatomy of the Petrels collected during that

expedition, I propose to reserve further details of the differences and

characters of these two groups, and of the genera composing them,

till that occasion.

2. Observations on the Habits of the Echidna hystrix of

Australia. By George J. Bennett, CM.Z.S.

[Eeceived May 17, 1881.]

Having been now engaged for nearly three years in endeavouring

to get an Echidna with the youug in utero, that it might assist me in

ascertaining whether they are oviparous or ovoviparous, I have had the

opportunity of observing the habits of this interesting little animal

in its native haunts. I hope therefore that a few notes collected

during that time may be of interest.

Most of my observations have been made at Rosewood, a station

below the Range, and the property of Messrs. Kent and Wienholt,

from whose manager, Mr. Edmund Lord, I have received much
valuable assistance. Their "black boy " Johnny has always been at

my disposal. Without him I could have got very few specimens,

as he is most sagacious in tracking these animals.

My first trip with Johnny showed many of the difficulties in my
way. We saw a great many tracks, but no animals. The ground was

rooted up as if so many pigs had been there tearing up the ground,

which the Echidnse do with their noses, to uncover the insects lying

under the dead leaves. They then go to the fallen rotten trees,

quite denuding them of bark, and tearing out the rotten wood and

feasting on the insects, which, on examination, I found to be small

1 Consp. Av. ii. p. 197 (1857).
* Op. cit. p. 74, where characters for it are given.
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beetles, ants, and a white juicy worm. Many small dead saplings

had been knocked down by the Echidnas in their search at the roots

for their food. They are particularly partial to the white ants,

which erect small mounds of clay about 18 inches in height.

These they attack in a most systematic way, by working round the

nest, by clearing away the earth and forming a trench where the

nest joins the earth, and devouring all before them ; and then they

make a hole in the centre and clear out the whole nest, leaving none
behind to tell the tale of their visit. The soldier-ant (a large stinging

ant) they do not touch ; their nests were close to the white-ant

mounds, but were untouched.

The larger sugar-ants, which raise mounds of sand about 16

inches high and 4 feet in diameter, they attack first, by lying on
the mound with their tongue out and drawing in the ants that cross

it ; there they remain sometimes for hours. This, I have no doubt,

is the time that they get the sand found in their stomach. They
then make a hole from one side to the other, and devour the most
delicate morsels coming in their way. In the daytime they do
not move about much, beginning their search about a couple of hours
before sundown. They are very quick of hearing ; so that one's

movements have to be very cautious and slow, as the least crackle

of a leaf anywhere near makes them draw in their snouts and begin

at once to burrow their way into the ground, which they do by
means of their legs, moving the whole of the body into the burrow
and spreading the earth over their backs. The speed with which
they do this is almost incredible, very little disturbance of the earth

being observable after the animal has disappeared. They do not, as

a rule, burrow straight ahead ; in only one instance have I known
this to happen ; this was the case of an Echidna put into a box, which
went down into the ground under the box and got away, coming out

under a paling fence at a distance of 10 feet.

Their muscular strength is enormous ; as I remarked before, they
can fell saplings with a good-sized sound root. I have known them
force out wire netting, well fastened with large broad tacks ; any
thing they can once get a purchase against must go before them, if

they are attempting to escape ; large stones 30 lb. in weight they move
clean out of the way ; so that, when they are got, if the dissecting-

knife is not used at once the difficulty is to keep them.
There is a prevalent idea that Echidnas lie dormant during the

winter ; but this is not the case, as I began my observations first in

June 1878, wliich is the Australian midwinter, and I found that they
were as keen in their search after food then as at any other part of

the year. To arrive at their breeding-season has been my greatest

difficulty : I do not think it can be fixed at any certain period, but

must in some places begin earlier than in others.

In July I got a male specimen which had the testes very much
enlarged, fully the size of a hen's egg, being 1^ inch in length and

2^ inches in diameter. I continued to collect specimens to August
9th, and transmitted them, through my father. Dr. George Bennett,

F.Z.S., to Professor Owen, who decided that none were actually
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impregnated, but that a specimen got on the date above mentioned

was in preparation to receive the semen.

I recommenced my labours tlie following year on August 12,

and completed them on September 29. These specimens I also

forwarded, through my father, to Professor Owen, who found two

examples impregnated, one killed on the 30th of August and the

other on the 14 th of September, a report of which cases he read before

the Royal Society in April 1880. Unfortunately, a specimen got on
September loth, which I delayed dissecting until next day, produced

a young one during the night, but in the morning was in too decora-

posed a state to preserve.

It is therefore evident that in this part of Queensland the proper

time to get an impregnated specimen of the Echidna with the young
in the uterus is in September and October. I was under the impres-

sion, through my earlier observations, that the males do not go with

the females after the copulating season ; but this is not the case

;

I am sure, however, that after impregnation the females go away by
themselves, and do not mix with the males until after the young is

born.

I am of opinion that neither the young males or females have
any sexual intercourse until their second year, as I have many young
males with their testes in a dormant state and young females with

the ovaries unexcited. Also, from observation, I am led to believe

that the females only breed every second year, as many of my older

specimens were not impregnated nor in any way prepared to receive

the semen.

3. On tlie Lizards of the Genera Lacerta and Acanthodac-

tylus. By G. A. Botjlenger,

[Eeceived May 31, 1881.]

(Plates LXIII., LXIV.)

Thirty-five years have elapsed since Gray's * Catalogue of Lizards '

was published ; and a great number of the species tlierein described

still remain objects of difficulty to herpetologists. This is due
chiefly to the shortness and ambiguity of Gray's diagnoses, which do
not allow of the identification of his species, nor give an exact idea

of their affinities.

With regard to the family Lacertidse, no one has as yet attempted

to make out the species enumerated in the ' Catalogue of Lizards.'

Whilst engaged in naming some LacertcB and Acanthodactyli, I

recognized the necessity of going through all the species of these

two genera ; and I have the pleasure of laying before the Zoological

Society the result of this work. Beside the species contained in

Gray's Catalogue, I have also taken notice of those described since

by Dr. Giinther. This paper, therefore, is a critical account of all

the species of Lacerta and Acanthodactylus represented in the

British Museum.
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I. Genus Lacerta, Linn.

As already observed by different authors, this genus has been

divided in a most unnatural manner by Gray. It will not be neces-

sary to discuss the characters of these so-called genera, the number of

which amounts to five, viz. Zootoca, Wagl., Lacerta, L., Thetia, Gray,

Teira, Gray, and Nueras, Gray. All these I consider to belong to

one genus. Notopholis, Fitz., which by some is united with Lacerta,

maj', I think, be kept apart, and ought perhaps to be united with

Algira, Cuv., as the recently discovered Zerzoumia blanci, Lataste ',

is a link connecting the two forms.

Zootoca oxycephala (Schleg.), Gray. Cat. p. 29.

The young specimen referred witb doubt to this species proves to be
Lacerta muralis. I have never seen an example of Z. oxycephala ; but
Bedriaga, in liis important paper -, shows that it is doubtless perfectly

distinct from L. muralis.

Zootoca taurica (Pall.), Gray, Cat. p. 29.

The British Museum did not possess this Lizard when the Cata-
logue was published. This species is now represented in the collec-

tion (3 2 s, Crimea). It bears great resemblance to L. vivipara. The
scutellation of the temple is the same in both. The collar is de-
cidedly toothed. The dorsal scales are granular, and perfectly smooth;
three transverse series correspond to a ventral plate. The ventral

plates are in six longitudinal series. The anal plate is surrounded
by two series of small plates. Femoral pores 18. The free edge
of the caudal scales is shortly pointed, the shape being thus inter-

mediate between that of L. vivipara and that of L, muralis, var.

fusca.

Zootoca derbiana, Gray, Cat. p. 29.

This species is identical with Lacerta galloti, D. & B., as had
been recognized by my late friend Arthur O'Shaughnessy. This
identification proves that the locality given with doubt "Australia?
Sydney?" is, as might have been expected, the result of misinfor-
mation. It is perhaps hardly necessary to observe that the diagnosis
given by Gray is, as usual, quite unrehable. First he states that
there are 12 rows of ventral shields in Z. derbiana, 12 or 14 in

Z. ffallotl ; the fact is, that in this respect the forms do not
differ from each other, the number of longitudinal series of plates

being 12 or 14. Then the " minute granules between the dorsal

scales," mentioned in Z. derhlann and not in Z. c/alloti, occur in

botli, and seem to be a sjjecific character, which, however, can be
ascertained only in specimens which have the skin somewhat dis-

tended. Finally it is stated tliat the middle series of ventral plates

are the largest ; it is the reverse.

' ' Le Naturaliste,' 1880, p. 299. -' Arch. f. Naturg. 1880, p. 250, pi. xi.
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ZooTOCA DESERTi, Guiitlier, P. Z. S. 1859, p. 470,

As has been supposed by Lataste ', this species belongs to the

genus Acanthodactylus

.

ZooTocA TRisTRAMi, Glmthcr, p. Z. S. 1864, p. 491,

is likewise an Acanthodactylus.

ZooTOCA DANFORDi, Giinther, P. Z. S. 1876, p. 818.

Doubts having been expressed by Bedriaga ^ as to the distinctness

of Podarcisjudaica, Camerano (—Lacerta Icevis, Gray), from Z.dan-

fordi, I think it useful to give a detailed description of the fine spe-

cimens in the British Museum. From this it will appear that the

species are, without doubt, perfectly distinct from each other.

Shape and general proportions as in L. muralls, var. neopolltana,

but the neck a little thicker, as broad as the head (in the adult

L. Icevis the neck is broader than the head). Postnasals 2, regu-

larly superposed ; upper labials 7 or 8, 5 before, and 2 or 3 behind

the infraocular ; 6 or 7 lower labials ; 5 pairs of chin-shields, the

3 anterior in contact. The woodcut accompanying Giinther' s de-

scription represents the mental divided into two ; this is a mistake, as

not one out of the nine specimens shows any thing of the kind.

Boettger ^ is therefore wrong when, judging from this drawing, he

assigns 6 chin-shields to L. danfordi, and mentions this amongst
the characters differentiating this Lizard from L. judaica. Temple
covered with small granular scales, either without or with a very

small masseteric plate (in L. Icevis this plate is always present, and
very large) ; a curved tympanic plate, similar to that of L. muralis

and L. Icevis. Occipital plate not broader than interparietal (broader

than interparietal in L. hevis). The collar has its free edge even,

and is formed of 9 or 10 plates. Dorsal scales round, granular,

perfectly smooth, even on the hinder part of the back (hexagonal

and distinctly keeled on the hinder part of the back in L. lewis)
;

three transverse series correspond to a ventral plate. 23 to 27 pec-

toral plates. Sis longitudinal and 24 to 27 transverse rows of ventral

plates, the two central longitudinal rows narrovv'er than the others
;

sometimes an additional series of smaller plates on each side (22 to 25
transverse rows in i/. ^fptjzs). Anal plate small, much smaller than

in L. Icevis, surrounded by tworowsof small plates. Femoral pores,

21-25 in c?, 19-21 in $ (the specimens of L. Icevis in the British

Museum possess 20-21 in (S , 10-17 in $ ). An important sexual

character, which I have not met with in any other Lacerta, is the

great dilatation, in the males, of two scales at the base of the tail

at a short distance from the vent, similar to the sexual scales of

many Iguanidse. Scutellation of the tail as in L. jimralis and
Z. Icevis.

The coloration (in spirits) is also different from that oiL. muralis,

var. fusca and L. Icevis, to both of which it bears, however, at first

sight, great resemblance. Upper surface greenish brown. Head
1 ' Le Naturaliste,' 1881, p. 358. - Arch. f. Katurg. 1879, p. 312.
3 Ber. Seuckenb. Ges. 1879-1880, p. 172.
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spotted with black ; a few black spots on the back ; sides and limbs

closely spotted with black. Females and young with more or less

defined light spots, surrounded by a dark network. Lower surface

greenish ; throat more or less spotted with black : males with one

or two black dots on each ventral shield, as in L. stirpium ; these

dots generally entirely absent in females. The spots on the lower

surface and on the head are never met with in L. Icevis.

Dimensions. ^ $^
metre. metre.

Total length 0-227 0-147

Length of head 0-019 0-013

Breadth of head 0*012 0-0085

Length of neck 0-011 0-009

Length of trunk 0-048 0-040

Length of fore limb 0-027 0-022

Length of hind limb 0-041 0-035

Lengthoftail 0-149 0-085

Lacerta L/EVIs, Gray, Ann. N. H. i. (1838), p. 229, and Cat.

p. 31 ; Giinth. P. Z. S. '\SCA, p. 488.

This Lizard has been considered equivalent to L. agilis {L. stir-

pium) by Bedriaga and Boettger ; the reason which induced them
to take this view, I do not know. The type specimen is a female,

bleached; in proportions and pholidosis it agrees perfectly with the

recently described Podarcis judaica, Camerano^. The specimens

from Palestine referred to by Giinther are in good state, and the

coloration agrees with that of L. judaica as described by Camerano,
Bedriaga^ and Boettger'. Consequentlv the name judaica, Camcr.

(1877), must be altered to that of Icevis^ Gmy (1838).

Lacerta strigata, Eichw., Gray, Cat. p. 32.

L. viridis, L., Gunth. P. Z. S. 1864, p. 488.

The British Museum possesses fine specimens of this form, which,

in general appearance seems quite different from L. viridis. How-
ever, no important structural difference being noticeable, I think

L. strigata must be considered merely a variety of L. viridis.

At present, 1 7 species of Lacerta appear to be perfectly charac-

terized. In the following synopsis, I have endeavoured to facilitate

their determination. I have used as a character the number of

upper labials in front of the infraocular ; but it must be observed that

there may be accidentally one labial more or less. These irregularities

occur very rarely, and generally only on one side ; and as, in this dif-

ficult group, several specimens are, as a rule, required to name a
lizard properly, I think this character will be of great help in dis-

tinguishing the species.

^ Tail injured.
^ Atti Ac. Sc. Torino, xiii. 1877, p. 92, pi. ii. figs. 2 & 5.
'' Arch. f. Naturg. 1880, p. 270.
* Ber. Senckenb. Ges. 1879-1880, p. 172.
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Synopsis of the Species of the genus Lacerta.

I. A single Large plate on the anal region.

1. Lower eyelid opaque.
- A. Collar distinctly toothed.

a. Four anterior upper labials ; a single

postnasal.

Dorsal scales hexagonal elongate, rather

large, two series corresponding to a

ventral plate 1. vivipara, Jacq.

Dorsal scales granular, small, three series

corresponding to a ventral plate 2. taurica, V&W..

b. Four anterior upper labials ; two post-

nasals.

Postnasals not regularly superposed 3. stirpium, Daud.
Postnasals regularly superposed ; occipital

moderate ; dorsal scales hexagonal
elongate, keeled.. 4. viridis, Jj.

Postnasals regularly superposed ; occipital

large ; dorsal scales oval, keeled 5. schreihcri, Bedr.

Postnasals regidarly superposed ; occipital

large; dorsal scales granular 6. ocellata,'Da,\xA.

B. Collar even.

a. Five anterior upper labials ; two post-

nasals.

Dorsal scales perfectly smooth ; masseteric

disk none ; a single row of small

plates sm-rounding the anal 7. punctata, Gray.
Dorsal scales perfectly smooth ; masseteric

disk very small ; 8-10 longitudinal

rows of ventral plates 8. imMtZi!?, De Fil.

Dorsal scales perfectly smooth ; masseteric

disk none or very small ; 6-8 longi-

tudinal rows of ventral plates 9. danfordi, Gthr.
Dorsal scales keeled ; masseteric disk

large 10. tews, Gray.
b. Four anterior upper labials ; a single

postnasal 11. muralis, Laur.
c. Five anterior upper labials ; a single post-

nasal .

Ventral plates in 6 longitudinal series ... 12. oxi/cep/tala, Fitz.

Ventral plates in 12-14 longitudinal series 13. galloti, D. & B.

2. Lower eyelid transparent 14. pcrspicillata, D. & B.

II. Two or more large plates on the anal region

;

occipital very small.

Two postnasals; 8 longitudinal series ofventral

plates 15. delalaiidii, M.-Edw.
Two postnasals ; 6 longitudinal series of ventral

plates 16. tcssellata, Smith.

A single postnasal ; 6 longitudinal series of

ventral plates 17. taniolata, Smith.

Out of these 17 species, 3 are unrepresented in the British Museum,
viz. L. schreiberi, L. oxijcephala, and L. brandti.

II. Genus Acanthodactylus, Fitz.

AcANTHODACTYLus BELLii, Gray, Cat. p. 36.

As has been supposed by Strauch, Schreiber, and myseltj this

forra is the young of A. vulgaris.
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AcANTHODACTYLUs CAPENSis, Smith, 111. Zool. S. Afr. pi. 39

;

Gray, Cat. p. 37.

Two specimens, presented by Sir A. Smith, are in the British

Museum. From these, I see that it is not an Acanthodactylus, but

a Scapteira, as has been suspected by Dr. Peters ^ I am also con-

vinced that Podarces (Scapteira) cuneirostris, Strauch ^, is not

specifically distinct from A. capensis.

AcANTHODACTYLus SAViGNYi (Aud.), Gray, Cat. p. 37.

This species is not the Lacerta savignyi, of Audouin, which I have

not yet succeeded in identifying, but the same as that described as

Zootoca deserti by Giinther, aud as Acanthodactylus hedriagai by
Lataste. The name deserti, Gthr., though prior to that of hedriagace,

must be cancelled, as there is a Lacerta deserti, Milne-Edwards,
which is also an Acanthodactylus.

Acanthodactylus inornatus. Gray, Cat. p. 38.

Is identical with A. scutellatus.

I am acquainted with ten species of Acanthodactylus. Their
synonymy and principal characters are as follows :

—

1. Acanthodactylus scutellatus. (Plate LXIII. fig. 2.)

Lacerta scutellata, Aud. Descr. Egypte, Rept. (Suppl.) i. p. 172,
pi. i. f. 7 ; M.-Edw. Ann. Sc. N. xvi. pp. /i & 85, pi. vi. f. 3.

1 Lacerta olivieri, Aud. /. c. p. 1/4, pi. i. fig. 11.

Lacerta dumerilii, M.-Edw. /. c. pp. 76 & 8.5, pi. vii. f. 9

!

Scapteira inornata, Gray, Ann. Nat. Hist. i. p. 280.
Acanthodactylus scutellatus, Dum. and Bibr. Erp. Gen. v. p. 272;

Gray, Cat. Liz. p. 37 ; Strauch, Mem. Ac. Sc. St. Petersb. (7) iv.

no. 7, p. 30; Bouleng. Bull. Soc. Zool. France, 1878, p. 185.

Pliotophilus scutellatus, Fitz. Syst. Rept. i. p. 20.

Acanthodactylus inornatus, Gray, Cat. Liz. p. 38.

Snout acutely pointed. Three palpebral shields. Infraocular not
reaching the lip. Front edge of the ear strongly toothed^. Scales

granular, smooth on the front part of the back, rhomboidal, keeled
on the remaining part. Ventral plates not broader than long, in
14-16 longitudinal series. Preeanal plates subequal. Digital denti-
culations very long.

Hab. North Africa ; Senegal (Paris Mus.) ; Syria (British Mus.

;

Brussels Mus.).

2. Acanthodactylus boskianus. (Plate LXIV. fig. 2.)

Lacerta boslianus, Daud. Eept. iii. p. 188, pi. xxxvi. f. 2 ; Aud.
loc. cit. p. 174, pi. i. f. 10.

Lacerta aspera, Aud. loc. cit. pi. i. f. 9.

Acanthodactylus boshianus (Fitz.), Wiegm. Herp. Mex. i. p. 10
;

1 Monatsb. Berl. Ac. 1869, p. 61.
2 Biill. Ac. St. Petersb. xii. (1867) p. 318.
^ This character, however, in this aud other species, is subject to a certain

amount of variation, and must be used with caution.
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Dum. & Bibr. loc. cit. p. 278 ; Gray, Cat. Liz. p. 38 ; Strauch, loc.

cit. p. 38 ; Bouleng. loc. cit. p. 182.

Three or four palpebral shields. Infraocular not reaching the
lip. Front edge of the ear strongly toothed. Dorsal scales very
much larger on the hinder part of the back, imbricate, strongly
keeled. Ventral plates broader than long, in 10-12 longitudinal

rows. Digital denticulations very long.

Hah. N. Africa; Abyssinia, Arabia (British Mus.) ; Syria
(British Mus. ; Brussels Mus.).

3. ACANTHODACTYLUS CANTORI. (Plate LXIV. fig. 3).

Acanthodactylus cantori, Giinth. Kept. Brit. lud. p. 23 ; Stoliczka,

Journ. As. Soc. 1872, pt. 2, p. 91 ; Blanf. E. Persia, Zool. p. 381.

This species resembles very much A. hoslcianus. The shape of
the head is different, the snout being here longer and acutely pointed

;

the fronto-nasal and prsefrontal shields are consequently more
elongate. As a rule, there is a greater number of longitudinal rows
of ventral plates, viz. 12-14. The front edge of the ear is never
jstrongly toothed.

Hab. N.W. Hindostan ; Baluchistan ; Persia.

4. ACANTHODACTYLUS MiCROPHOLis. (Plate LXIII. fig. 3.)

Acanthodactylus micropholis, Blanf. loc. cit. p. 283, pi. xxvi. f. 2.

Three or four palpebral shields, the front one frequently separated

from the following by a row of granules. Infraocular generally

forming part of the lip. Front edge of the ear slightly toothed.

Dorsal scales granular on the neck and between the shoulders, larger,

semioval, and sharply keeled on the rest of the back. Ventral

shields broader than long, in 10-12 longitudinal rows. Digital

denticulations not very long.

Hab. Baluchistan.

5. ACANTHODACTYLUS SYRiACUs. (Plate LXIII. fig. 4.)

Acanthodactylus hoskiana, var. syriacus, Boettger, Ber. Senck.

Ges. 1878-79, p. 69.

Acanthodactylus savignyi, part., Boettger, Jahresb. Senck. Ges.

1879-80, p. 178 (specimens from Syria).

Four palpebral shields. Infraocular not reaching the lip. Tem-
poral scales imbricate, keeled. Front edge of the ear slightly toothed.

Dorsal scales slightly keeled on the neck and between the shoulders,

larger, semioval and acutely keeled on the rest of the back. Ventral

plates broader than long, in 10-12 longitudinal rows. Digital

denticulations not very long.

This species is very closely allied to A. micropholis, from which it

may be distinguished by the larger, imbricate, and keeled scales of

the temporal region, and the more acute keel of the dorsal scales.

A. syriacus is known to me from the description of Boettger, and
from one specimen collected in Palestine by Dr. Anderson.

Hah. Syria.

Proc. Zool. Soc—1881, No. XLVIII. 48
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6. AcANTHODACTYLtrS SCHREIBERI.

Acanthodactylus velox, Bonap. Faun. Ital. pi. f. 3.

Aeanthodactylus savignyi, Schreib. Herp. Eur. p. 387.
Acanthodactylus savignyi, var. schreiberi, Bouteng. Bull. Soc.

Zool. France, 1878, p. 188.

Acanthodactylus savignyi, sp., Boettg. loc. cit. (specimens from
Cyprus).

Four palpebral shields. Infraocular not reaching the lip. Tem-
poral scales granular. Front edge of the ear slightly toothed.

Dorsal scales granular on the neck and between the shoulders, rhom-
boidal and bluntly keeled on the rest of the back. Ventral plates

broader than long, in 8-10 longitudinal rows. Digital denticulations

not very long

I have nothing to add to the description I have given three years

ago of this form, which I erroneously considered a variety of A.
savignyi, a species which is only known from the figure in the
' Description de I'Egypte.'

Hab. I have stated that the specimens described by me came
from the Crimea. Dr. Strauch believes this to be very unlikely.

Dr. Boettger's specimens are from Cyprus.

7. Acanthodactylus bedriag^. (Plate LXIII. fig. 1.)

Acanthodactylus savignyi, Dum. and Bibr. loc. cit. p. 273 (part.) ;

Gray, Cat. Liz. p. 37 ; Strauch, loc. cit. p. 36.
Zootoca deserti, Giinth. P. Z. S. 1859, p. 470, and 1864, p. 488.
Lacerta deserti, Strauch, loc. cit. p. 32.

Acanthodactylus bedriagai, Lataste, Le Naturaliste, 18*81.

Three palpebral shields, the anterior frequently divided into two
or three small shields. Infraocular not reaching the lip. Front
edge of the ear slightly toothed. Dorsal scales granular, rhomboidal,
and swollen or slightly keeled on the hind part of the back. Ven-
tral plates broader than long, in 12-14 longitudinal rows. Digital
denticulations not very long.

Of this species I possess numerous specimens from Egypt and
Algiers, kindly given to me by M. Lataste. I have seen many
other specimens in the Jardin des Plantes and in the British Museum.
I was at first inclined to consider it a variety of vulgaris ; but I now
fully agree with M. Lataste that it is perfectly distinct.

Hab. N.Africa; Syria (British Museum).

8. Acanthodactylus tristrami. (Plate LXIV. fig. 1.)

Zootoca tristrami, Giinth. P. Z. S. 1864, p. 491.
ffCfi'r^atXi4

1

Acanthodactylus-tftsKuedtt^ Peters, Mon. Berl. Ak. 1869, p. 62.
Two palpebral shields, bordered in front with two or three small

ones. Infraocular forming part of the lip. Front edo-e of the
ear not toothed. Dorsal scales rhomboidal, flat, larger on the
middle of the back, perfectly smooth. Scales at the base of the tail

also perfectly smooth. Ventral plates broader than long, in 8-10
longitudinal rows. Digital denticulations not very long.
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The type specimen from the Lebanon is a $ , in a bad state. I have

seen besides four specimens, collected in Palestine by Dr. Anderson.

9. AcANTHODACTYLUs VULGARIS. (Plate LXIV. fig. 4.)

Lacerta velox (non Pallas), M.-Edw. loc. cit. pp. 78 & 85, pi. 6.

f. 7, and pi. 7. f. 4 ; Duges, Ann. Sc. N. xvi. p. 38.3, pi. 15. f. 6.

Acanthodactylus vulgaris, Dum. & Bibr. loc. cit. p. 268 ; Strauch,

loc. cit. p. 35 ; Schreiber, Herp. Eur. p. 390 ; ]3ouleng. loc. cit.

p. 195; Bedriaga, Arch. Naturg. 1879.

Acanthodactylus boschianus (non Daud.), Bonap. Faun. Ital. pi. f. 2.

Ctenodactylus vulgaris, Fitz. Syst. Kept. i. p. 20.

Acanthodactylus velox. Gray, Cat. Liz. p. 36.

Acanthodactylus bellii. Gray, loc. cit.

Two palpebral shields. Infraocular generally forming part of the

lip. Front edge of the ear not toothed. Dorsal scales small,

smooth, sometimes slightly keeled on the hind part of the back.

Ventral plates broader than long, in 10 longitudinal rows. Digital

denticulations not very long.

Hub. S. France ; Spain and Portugal ; Algiers.

10. Acanthodactylus lineo-maculatus.

Acanthodactylus lineo-maculatus, Dum. & Bibr. loc. cit. p. 276;
Gray, Cat. Liz. p. 37 ; Strauch, loc. cit. p. 37 ; Boettg. Abb. Senck.

Ges. 1874, p. 9 ; Schreiber, loc. cit. p. 385 ; Bouleng. loc. cit. p. 191.

Chorodromus lineo-maculatus, Fitz. loc. cit.

Two palpebral shields. Infraocular, as a rule, not reaching the

lip. Front edge of the ear veey shghtly toothed. Dorsal scales

small, rhomboidal, distinctly keeled. Ventral plates broader than

long, in 10 longitudinal series. Digital denticulations not very long.

Hab. Morocco ; Algiers.

Two species are desiderata in the British Museum

—

A. syriaeus

and A. schreiberi.

The following scheme exhibits the affinities of the species of

Acanthodactylus;—
A. cantoris.

I.
A. boskianus.

A. micropholis.

A. syriaeus. A. scutellatus.

A. schreiberi.

A. lineo-maculatus.

A. vulgaris.—A. bedriagse.

A. tristrami.

48*
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4. Field-notes on the Antelopes of Central Soutli Africa,

made during eight years spent in many different districts

of the country. By F. C. Seloxjs.

[Eeceived June 17, 1881.]

(Plate LXV.)

The observations which I now offer to the Society have been made

during the different hunting-expeditions which I enumerate below :

they are entirely the results of my own personal experience of the

animals themselves, and are not derived from information supplied

by native or Dutch hunters.

In October 1871 I left the Diamond Fields, and, travelling through

Griqualand, struck the Orange River at Keis, and following its

northern bank reached Uisip, on the borders of Namaqualand, in the

January following, getting back to the Diamond Fields in March.

In April 1872 I again left the Diamond Fields, and travelling along

the eastern border of the Kalahari desert, through Kuruman,

Secheli's town, and Bamangwato, reached the Matabele country, 300

miles to the north-east of the latter place, in the following August.

A few days later I started for the Mashuna country, and reached the

river Umnyati in September. Here I remained hunting Elephants

(principally in the "fly "-infested country to the north-east) until

the end of the year. From January to June 1873 I was constantly

travelling about the outskirts of the Matabele country, trading and

shooting. In the beginning of June, I travelled to the country near

the junction of the Gwai and Shangane rivers, and remained hunting

Elephants in that district and throughout the mountainous country

between the Gwai and the Victoria Falls until the following November,
at the end of which month I returned to the Matabele country.

From then until the following March I remained in the Matabele

country, making a journey across the open downs to the south-east

of Inyati and reaching the junction of the Ingezi and Lunti rivers.

In the beginning of May 1874 I left the Tati gold-mine, and tra-

velled with my waggon to Daka, about 60 miles south of the Victoria

Falls. In the beginning of June I went on foot to the Falls, and
then followed the course of the Zambesi and Chobe rivers to the

neighbourhood of Linyanti, where I remained hunting for several

mouths, returning to the waggon in October. I then made another

hunting-trip amongst the hills to the east of the Victoria Falls. In

the beginning of November (the waggon having started for the

Matabele country) I travelled to the junction of the Gwai and
Zambesi rivers, and from there cut right across country to the waggon-
road, finding the waggon at Thamniasetjie. In the end of December
I again reached the Matabele country. In February 18/5 I travelled

down country to Nktal and returned to England.
In March 1876 I again landed at the Cape, and after a five

mouths' journey, travelling by bullock-waggon through the Cape
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colony, Orange Free State, and Transvaal, and thence along the

Marico and Limpopo rivers to Bamangwato, at last reached Tati,

on the south-western frontier of the Matabele country, in August.
Here I remained hunting on several tributaries of the Limpopo until

the following December', when I trekked down to the Diamond Fields,

returning to Tati again in April 1877. I then started at once for

the Zambesi, reaching Daka in May. From that date until the end of

October I was hunting on the Chobe in the neighbourhood of the Sunta
outlet, and in the country between the Chobe and Mababe rivers.

In Nov. 1877, after sending my waggons to the Matabele country,

I crossed the Zambesi on foot at " Wankies " town, and, following

its northern bank, reached the mouth of the Kafukwe in December.
From here I struck to the north-west through the mountains beneath

which the Kafukwe runs, and, travelling over the Manica plateau,

reached "Sitanda's" town, situated near the swampy Lukanga river, in

January 1878. In February I again reached the mouth of the Kafukwe
river, and in the following month, crossing the Zambesi a Httle to the

west of the mouth of the Sanyati (a tributary from the south), struck

due south across country, and reached the Matabele country once

more in May 1878. Here I was detained doing nothing through
ill-health until August, when I made a hunting-trip to the north-

eastern part of the Masbuna country in the neighbourhood of the

Ganyaue river, returning to the Matabele country in the end of

December. T then went down to the Transvaal, and getting back to

Bamangwato in April ] 879, started on a hunting-expedition to the

upper Chobe. Travelling through the desert to the Botletlie river,

I followed its eastern bank for some distance and then struck across

to the Mababe river, which 1 reached early in June. From this time

until December I hunted on the Machabe, Sunta, and Chobe rivers,

and then travelling through the great saltpans into which the

Botletlie runs, reached Bamangwato again in Janaury 1880. I then

went down to the Transvaal and Diamond Fields, and in the end of

May got back to the Matabele country again, and at once started

on my last hunting-expedition to North-eastern Mashuna land, where

I remained hunting until the end of the year. On leaving Mashuna
land I travelled down country, and, skirting the western border of

the Transvaal, reached the Diamond Fields in February 1881.

After this slight sketch of my routes, 1 proceed to give my uotes

upon the various Antelopes which I met with during these ex-

peditions.

1. Oreas canna.

{Eland of the Dutch and English ; Pofo of the Bechuanas ; Impofo
of the Amandebele ; Ee-pofo of the Makalakas ; Mofo of the Ma-
shunas ; Insefo of the Masubias and Batongas ; Oo-schefo of the

Macubas ; Doo of the Masaras.)

The Eland is now extinct in the Cape Colony, Natal, the Orange
Free State, Griqualand West, and the Transvaal, and almost so in

all the countries watered by the tributaries of the Limpopo, to the

west of the Matabele country. In the Kalahari desert to the west of
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Seclieli's and Bamangwato it is plentiful, but never now comes as far

eastwards as the waggon-road between those two places. North of

Bamangwato, along the roads leading to the Lake Ngami and to the

Victoria Falls of the Zambesi, there are always a few Elands to be
found, though they are usually very scarce ; at times, however, large

herds wander out of the Kalahari desert, as far eastwards as the

waggon-road leading from Bamangwato to the Zambesi. These mi-
grations usually happen in the months of February and March ; and
the Bushmen say that they are to be accounted for by the fact that

at that time of year a particular sort of small bush is in leaf, of which
Elands are very fond. In all the country between the Botletlie and
Chobe rivers. Elands are still to be found in greater or lesser numbers,
and I have often seen herds of over a hundred together. In the dry
desert country through which the Chobe runs they are particularly

plentiful. Again, if we take the country further eastwards. Elands
are still to be found in considerable numbers to the north-east, east, and
south-east of the district inhabited by the Amandebele, and in many
parts with which I am acquainted are veiy plentiful. In the broken
mountainous country extending all along the Zambesi eastwards,

from the Victoria Falls to beyond the river Gwai, I never saw any
Elands or tlieir spoor ; but in the sandy country immediately to the
south they are fairly plentiful. Between the Chobe and Zambesi
rivers I found Eland splentiful ; and so far as I went to the north of
the Zambesi I also found them.
The skins of Elands that I have seen from the Kalahari desert

have no signs of a stripe upon them, and the dark mark above the
knee on the inside of the fore leg is either very faint or altogether

wanting. In April 1879 I shot several Eland cows about 60 miles

north of Bamangwato, on the road to Lake Ngami. I looked at all

of them very carefully, but could not detect the faintest sign of a
stripe, though some of them had the patches on the inside of the
fore legs of a light grey colour. During the following months I shot
many Elands on the eastern bank of the Botletlie river, on the Ma-
babe, and on both sides of the Chobe river. Every one of these
Elands was more or less striped, some so faintly as to be barely per-

ceptible, some very plainly. In the Mashuna country again, to the
north-east of the Matabele country, every Eland cow is very plainly

striped, many of them having the stripes quite as plain as they are
on a Koodoo, and the patches on the inside of the fore legs of a deep
black. The one Eland (a cow) which I shot to the north of the
Zambesi was beautifully marked, having nine broad white stripes on
each side, and a broad black line down the centre of the back. Elands
that are much striped often have a whitish mark across the nose, in

the same place as in the Koodoo.
Old Eland bulls have very little hair on their skins, and look a

dark slaty blue colour, owing to the colour of the skin showing
through the scanty hair ; and on these old animals, naturally enough,
no sign of stripes can be perceived. Old cows also turn to a slate-

colour from the same cause. In every large herd of Elands, cows
are to be seen of every shade of colour from pale fawn to bluish grey.



1881.] MR. F. C. SELOUS ON AFRICAN ANTELOPES. 751

Therefore your old hunter, who knows of four species of Lions, and
six or seven Rhinoceroses, says that there are two or three distinct

species of Elands, the blue, the yellow, and the striped. An Eland
bull that I shot last year in the Mashuna country, measured 5 ft.

9 in. at the wither. This measurement was carefully taken with a
tape line, between two assegais fixed in the ground parallel to one
another, the one at the fore foot, the other at the wither. This was
an ordinary bull : and I feel sure that they attain a greater size in the
more desert country further west ; at least that is my impression,
judging by the eye. The longest pair of Eland bull-horns I have
seen measured 2 ft. 6 in. in length, the longest pair of cow-horns
2 ft. 10 in. The horns of very old bulls are often worn down to

little more than a foot in length. Towards the end of the dry season,

when the old grass is nearly all burnt off and the new has not yet
sprouted. Elands in some parts of the country (in the Mashuna
country, for instance) live entirely upon the leaves of bushes ; and their

flesh then becomes utterly tasteless. Their flesh has been very much
overestimated in my opinion, and is not to be compared for flavour with
that of the Buff'alo, Giraffe, Hippopotamus, or White Rhinoceros,
supposing, of course, that the animals are all fat and in good con-
dition. An Eland bull when fat can be easily run down with an
ordinary horse ; but the cows often run with great speed and bottom.
The Elands in the Mashuna country run, I think, much harder than
those in the more desert countries further west. When pursued,
they often bound high into the air, higher than the backs of their

fellows.

Along the Chobe, the Elands drink regularly in the river, usually

during the night or just at daybreak, and then feed away through
the forest-clad sandbelts, and are seldom to be met with in the

middle of the day within six miles of the river. In other parts of
the country, however, where for several months in the year there is

absolutely no water, Elands, in common with Gemsbuck and Giraffe,

live and thrive ; and these desert Elands appear to me to attain to a
greater size than those found in the well-watered parts of the country.

In these deserts at some seasons of the year a small kind of wild

melon, which contains a considerable quantity of water, is plentiful

;

and in September and October, which is the dryest season of the year,

a white bulb, looking much like a turnip and full of water, is also

very common in some parts of the country; and I have no doubt
that these melons and water-containing roots are largely eaten by
Elands and other animals.

2. Strepsiceros kudu.

{Koodoo of the Dutch and English ; Tola of the Bechuanas ; Ee-
iff/«-6a/a of the Amandebele; Ee-zilarwa oi i\\& Makalakas; Nora
of the Mashunas ; TJnza of the Masubias ; U/izwa of the Makubas

;

Muzeeloun of the Batongas ; Dwdr of the Masaras.)

A few Koodoos still linger in the Cape Colony ; and in parts of
Griqnaland West this Antelope is not uncommon. From the Limpopo
to the Zambesi, however, and in the Manica country to the north of
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the Zambesi, it is found in the neighbourhood of every river I have

visited except in those places where the natives have exterminated it.

It is usually partial to billy country covered with dense thickets ; but

hills are by no means necessary to its existence, as it is common in the

thick bush along both banks of the river Chobe, where there are no

hills whatever, and it is also plentiful in the wait-a-bit thorn-jungles

on the lower Molapo just on the edge of the flat and sandy Kalahari

desert. The ground-colour of female Koodoos and young males is a

reddish or greyish brown, with eight or nine white stripes on each side ;

but the old males become a deep blue-grey, which is owing, I think,

as in the case of the Eland, to the colour of the skin showing through

the scanty hair. The longest pair of Koodoo horns I have ever seen

measured 3 ft. 8| in. in a straight line from point to base. A pair

the owner of which I shot in the Mashuna country last year measure

3 ft. 5 in. in a straight line from point to base and 5 ft. 4 in. along

the curve.

3. Tragelaphus sylvaticus.

{Bosclihok of the Dutch ; BushbucTc of the English ; InJconka

(male), Imbabala (female) of the Zulus ; Serolobutulcu of the

Bamangwatos ; Imbabala (male and female) of the Amandebele,

Batongas, and Masubias ; Ungurwigu of the Makubas.)
In speaking of this Antelope, I include all the Bushbucks that

I have met with in different parts of the country ; for, although

those found on the banks of the Chobe are very different at first

sight, both as regards size and colour, from those met with in the Cape
Colony, I believe all to be specifically identical.

This Antelope is found everywhere in the belt of bush which runs

along the coast-line of the Cape Colony and Natal, and which in some
places extends to a considerable distance inland. Along the Limpopo
and some of its tributaries it is also found, but does not extend its

range far up the latter. Then, if we cross the watershed between

that river and the Zambesi, we again meet with it on the banks of the

latter river and on the lower part of some of its tributaries, such as

the Gwai and Sanyati. In certain districts along the southern bank
of the Chobe it is more common than anywhere else. It is, however,

never met with except in places where dense bush comes right down
to the water's edge ; and on the Chobe, where I have seen most of

these Antelopes, I have never found one at a distance of 100 yards

from the river. From the Cape Colony to the Chobe all the Bush-
bucks I have seen have a bare place round the neck, as if they

had worn a broad collar that had rubbed oif all the long hair,

leaving nothing but a soft velvety down. It is worthy of remark that

the North-African Bushbuck {Tragelaphus scriptus) has not this

bare place round the neck. In the Cape Colony the adult Bushbuck
rams are of a deep dark brownish-black colour, with only two or three

small white spots on the haunch and one or two on the shoulder.

The adult females are of a light reddish brown, with white spots on
the haunches and sometimes a few between the shoulder and the

flank. The young rams are of a reddish brown more or less spotted.
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On the Limpopo the adult rams are of a brownish grey, often without
a sign of any spots, and the adult females of a dark red with a few
white spots. The hair of the rams is longer than in the Colony.
The young rams, however, are of a red colour and a good deal spotted,

with a few faint transverse stripes ; the young females are also more
spotted than the old ones.

This is the Bushbuck which Gordon Gumming considered to be a
new and undescribed species and named the " Antelopus roualeynei,"
or " Bushbuck of the Limpopo." These Bushbucks are smaller than
those found in the Cape Colony. If we now take the Bushbucks
found on the tributaries of the Zambesi to the east of the Victoria
Falls, the adult rams are in colour like the young rams found on the
Limpopo, being of a dark red, thickly spotted on the haunches,
shoulders, and sides with small white spots, with three or four faint

white stripes down each side. The adult females are of a pale
yellowish red, beautifully spotted, and also show a few faint white
stripes. If we now take the Bushbucks found on the banks of the
Chobe, we find that the adult male is of a very dark red colour, in

places merging into a deep brownish black, most beautifully spotted
with large white spots, there being as many as fifty on each side in

some individuals, and in some cases as many as eight well-
defined white stripes besides. There is also a mane of white
hair running all down the back from the shoulder to the tail

about 3 inches in length, which the animal can erect at pleasure.
The young ram is of a pale reddish yellow, with the spots and
stripes much more faintly marked than in the adult animal. The
adult female is of a rich dark red, beautifully spotted with white,
and with three or four faint white stripes on each side. There
is also a deep -black hne running all down the back. The young
female is of a hghter red and not so much spotted.

It will thus be seen that whereas in the Cape Colony and on the
Limpopo the young Bushbucks are more spotted than the adult
animals, and gradually lose their markings as they become older,

this order of things is exactly reversed on the Chobe and on the
tributaries of the Zambesi, where the adult animals are far more
beautifully marked than those that have not come to maturity. In
the Cape Colony the average length of Bushbuck horns is about a
foot; but they often attain a length of 14 in., and I know of one pair

measuring 1 6 j in. in length. On the Limpopo, Zambesi, and Chobe it

is very rare to get a pair of Bushbuck horns exceeding a foot in length.

4. Tragelaphus spekii.

{Nahong of the Batauwani at Lake Ngami ; Situtunga, Puvula,
JJnzuzUy of the tribes on the Chobe and Central Zambesi ; N'zoe
of the natives of the Lukanga river, north of the Zambesi.)

This Antelope is only met with in the extensive swamps which exist

in some parts of the interior of Africa. In the reed-beds of the
Mababe, Tamalakan, and Machabe rivers it is to be found ; and in

the vast marshes through which the Chobe runs it must exist in

considerable numbers, although, as it only emerges from the dense
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reed-beds at night, it is scarcely ever to be seen. In 1879 I tried

hard to shoot some of these animals on the Chobe, searching for

them in a canoe amongst the reed-beds at early dawn and after

sunset ; but though I disturbed several, and heard them splashing

away amongst the reeds and papyrus, I only saw one female alive,

though one morning I found a fine ram lying dead that had

evidently been killed fighting with a rival during the night. The
head and feet of this animal I preserved. The female that 1 saw

was standing breast deep in the water, in the midst of a bed of reeds,

feeding on the young shoots that just appeared above the water.

When she saw us she at once made off, making a tremendous

splashing as she plunged through the water. The natives told me
that very often when these Antelopes are met with under similar

circumstances they do not attempt to run, but, sinking down in the

water, submerge their whole bodies, leaving only their nostrils above

the surface, and trusting that their enemies will pass them un-

observed ; they (the Kafirs) then paddle close alongside and assegai

them from the canoe. As all the Situtungas the skins of whith I

saw had been killed with assegais, and not shot, I have no doubt

that this statement is correct. Another way the natives have of

kiUing them is by setting fire to the reeds when they become quite

dry, and then waiting for the Situtungas in their canoes in one of the

channels of open water by which the marsh is intersected. Driven

forwards by the advancing fire, the Antelopes are at last obliged to

swim across the open water to gain the shelter of the reeds on the

further side ; and the natives are thus often enabled to cut off and

assegai some of them in mid stream.

I may here remark that it is a curious zoological fact that the

Situtungas found on the Lower Chobe do not possess the power of

being able to sleep beneath the surface of the water, or even of

diving—such as is stated to be enjoyed by the same Antelopes

met with by Major Serpa Pinto only about 200 miles further up the

course of the same river.

An adult male Situtunga Antelope is just about the size of a male

Lee-gwee, with a thick-set heavy body and very powerful neck.

The hair is longer and more silky than in any other species. The
longest pair of horns I have seen measured 2 ft. 1 in. in a straight

line from point to base. The hoofs grow to a great length, and

sometimes become white ; and, as in the Lee-gwee, the space between

the back of the hoof and the dew-claw is devoid of hair. In 18/7

I obtained the skin of a foetus Situtunga. The ground-colour was of

a dark blackish brown, something the colour of an English mole's

skin. This skin was very plainly striped and spotted with bands

and spots of yellowish white, the stripes and spots being arranged as

they are in the adult Busbbucks found along the southern bank of

the Chobe. I had another skin of a very young animal, killed

shortly after birth. This skin was already of a lighter ground-

colour than that of the foetus ; and the stripes and spots had become
much fainter. The skin of the adult animal is of a uniform greyish

brown and altogether devoid of either spots or stripes. Like its
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congener the Bushbuck, the Situtunga goes in pairs, and is not met
with in herds. The females have not horns on the Lower Chobe, as

as they are stated to have further north by Major Pinto.

5. Oryx gazella,

{Gemsbok of the Dutch ; Gemsbuch of the Enghsh ; Kukama of
the Bechuanas and Makalakas ; Ko of the Masaras.)

The Gemsbuck is almost entirely confined to the arid deserts of
South-western Africa. In the Kalahari desert, to the west of Gri(jua-

land West, it is fairly plentiful; and all along the road leading along
the eastern border of the desert from Kuruman to Bamangwato it is

occasionally to be met with, becoming plentiful if one penetrates into

the waterless country to the westward, but being unknown to the east-

ward, of the road. Along the waggon-road leading from Bamangwato
to Tati there are a few Gemsbuck about Pelatsi, Serule, and Goqui;
and they are sometimes to be met with on the upper courseof (he Mac-
loutsi, Shashi, and Tati rivers. A few sometimes even wander as far

eastwards as the Ramokwebani river. On the road leading from Tati
to the Zambesi Gemsbuck are not often met with ; but a few are occa-
sionally to be seen in the neighbourhood of Thammasanka and
Thammasetjie. A little further westwards, however, in the neigh-
bourhood of the great saltpans, they are numerous, as they are also in
all the country between the saltpans and the Botletlie river, whilst to

the west of that river, right through the desert into Damaraland,
they are said to run in large herds. Where I have met with them
the country has either been open or covered with stunted bush;
and along the waggon-road from Bamangwato to the Mababe their
northern range seems to be limited by the heavily timbered sand-
belts which run east and west immediately to the south of that river,

and into which the Gemsbuck does not penetrate. North of the
Mababe, in the direction of the Chobe, although many parts of the
country appear well fitted for them, the Gemsbuck is unknown.
As far as my experience goes, the Gemsbuck is far from being the
fleetest or most enduring Antelope in South Africa, and in these
respects connot be compared with the Tsessebe or Hartebeest. I do
not think it is either fleeter or more enduring than the Sable or
Roan Antelope ; and I have myself run one to a standstill without
firing a shot, and know of several other men having done the same
thing. The horns of the cow become longer than those of the bull,

as a rule ; the longest pair of the former I have ever seen measured
3 ft. 10| in., and of the latter 3 ft. 6 in.

6. HiPPOTRAGUS LEUCOPH^US.

{Roan Antelope of the English ; Bastard Gemsbok of the Colonial
and Orange-Free-State Dutch ; Bastard Eland of the Transvaal
Dutch ; Qualata of the Northern Bechuanas ; Tai-hait-sa of the
Southern Bechuanas ; Ee-taka of the Amandebele ; Ee-pala-pala
chena (White Sable Antelope) of the Makalakas ; Impengo eetuba
(White Sable Antelope) of the Masubias ; Oo-ka-mook-wee of the
Makubas ; Kwar of the Masaras.)
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I have twice met with the Roan Antelope to the south of Baman-
gwato, once on the Limpopo and once on the Notuani '. In the

neighbourhood of the Tati in South-western Matabele land it is not

uncommon ; and all along the road from there to the Zambesi it may-

be met with, though nowhere plentiful ; as far as I have been along

the Chobe it is to be found sparingly, and also in the Mababe
country. Throughout the Mashuna country it is tolerably plentiful ;

and in the Manica country north of the Zambesi also I saw a good
many. In fact it is to be found over a vast extent of country in

central South Africa, but is nowhere to be met with in very large

numbers. A herd of twenty together is seldom to be seen. The
Roan Antelopes differ very much one from another in colour, some
being of a strawberry-roan, others of a deep dark grey or brown,

and others again so light in colour as to appear almost white at a

distance. The horns of the Roan Antelope bull seldom measure
more than 2 ft. 6 in. in length measured over the curve, though I

saw one, shot in the Mashuna country in 1878, whose horns measured
2 ft. 9 in.

7. HiPPOTRAGUS NIGER.

(Zwart Wit Pens of the Dutch ; Sable Antelope or Harrishuck of

the English ; Potoquane of the Southern Bechuanas
; Qualata inchu

of the Bamangwatos and Makalolos; Umtjiele of the Amandebele
;

Pala-pala of the Makalakas ; Impetigo of the Masubias ; Oolcwa of

the Makubas ; Sohtpe of the Masaras.)

At the present H&y a few Sable Antelopes are still to be found in

South-western Matabele land, in the neighbourhood of the Ramok-
webani, Shashani, and Samookwe rivers (tributaries of the Shashe).

Along the waggon-road leading from Tati to the Zambesi it may be

met with here and there, but is decidedly scarce. All along the

Chobe river, as far as I have been, I have met with this Antelope,

though sparingly. In the Mababe country and on the road leading

from there to Bamangwato I neither saw a Sable Antelope nor the

spoor of one, and do not think its range extends so far to the west.

In the broken country to the south of the Victoria Falls, in the

neighbourhood of the Pendamatenka and Daka rivers, it is not un-

common ; but its true home is the higher portions of the Mashuna
country to the north-east of the Matabele country. There it is the

commonest Antelope, and may still be met with in herds of over fifty

individuals, the usual number being from ten to twenty. However
large the herd, I have never seen more than one full-grown bull with

it, though there may be several half-grown ones, whilst in a large herd

of any other kind of Antelopes two or more full-grown males are nearly

alwaysto he seen. On the Manica plateau, north of the Zambesi, Sable

Antelopes are also to be met with. The longest pair of male Sable

Antelope's horns I ever saw measured 45 inches over the curve, the

longest pair of female 33 inches. In the Mashuna country and along

the Chobe the average length of the horns of these animals is greater

than in South-western Matabele land. As a rule the Sable Antelope

' A few Eoan Antelopes are still to be found in Griqualand West.
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runs very swiftly and has good bottom ; but in this respect different

individuals differ considerably, as is the case witli all animals ; and I

have run down without much difficulty individual Sable Antelopes,

and Roan Antelopes, and one Gemsbuck, whilst others have gone clean

away from me. The Sable Antelope is often very savage when

wounded, and, hke the Roan Antelope and Gemsbuck, will commit

terrible havoc amongst a pack of dogs ; indeed I have known one to

kill three with three consecutive sweeps of its long scimitar-shaped

horns.

8. Gazella euchore.

{Springbok of the Dutch ; Springbuch of the English ; Tnsaypee

of the Bechuamas ; Eet-saypee of the Makalakas.)

The Springbok is still found in the north-western portions of the

Cape Colony, and throughout the Free State, Transvaal, and

Griqualand West, where it has not yet been exterminated. Along

the borders of the Kalahari desert it is common in many parts ; and

on the saltpans between the Botletlie river and the waggon-road

leading from Bamangwato to the Zambesi it is also plentiful. In

common with the Gemsbuck and Hartebeest, however, its northern

range is bounded by the thick forests which run east and west south

of the Mababe river. I believe that to the west of Lake Ngami it

has a more extensive range northwards.

9. ^PYCEROS MELAMPUS.

(Roode-boJc (pronounced Roybok) of the Dutch ; Roybuck of

the English ; Paid of the Bechuanas ; Impdld of the Amandebele ;

Ee-pdld of the Makalakas ; Inzero of the Masubias ; Umpdrd of the

Makubas ; Lubondwee of the Batongas ; Kug-ar (with a click on the

first syllable) of the Masaras.)

This Antelope I first met with on the Marico and Notuani rivers,

two tributaries of the Limpopo ; and from there northwards it is to

be found along the banks of every river and stream wherever I have

been, except in those places where the natives have exterminated or

driven them away. They are nowhere more plentiful than along the

Chobe, and may often be seen in herds of from twenty to a hundred

together. There are very few males in comparison with the number

of females, though I have sometimes seen a herd composed entirely

of rams, ten or fifteen in number. They like thick cover along the

river's bank, and are seldom seen at a distance of more than a mile

from water, of the proximity of which there is no more certain

sign than the presence of Impala Antelopes. In the rainy season

they will often wander from pool to pool until they get to a consider-

able distance from their usual resort along a river, and thus are often

found at some of the larger and more permanent vleys, such as

SeUnya and Boatlanarma, on the road between Secheles and

Bamangwato. The Impalas found on the banks of the Limpopo are,

I think, larger than those found on the Cbobe, and their horns usually

wider set. The largest horns I have ever seen were from the

Limpopo, and measured 1 ft. 9 in. in a straight line from point to
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base, with a spread of 1 8 inches. The largest pair I shot on the Chobe

measured 1 ft. 8 in. in a straight line from point to base, with a

spread of 1 ft. 4 in. ; but the generality measure under I ft. 6 in. in

length.

10. CeRVICAPRA ARTJNDINACEA.

{Rietbok of the Dutch ; Beedbuck of the English ; Imzee-gee of

the Amandebele ; Ee-bee-pa of the Makalakas ; Im-vwee of the

Masubias ; Um-vwee of the Makubas ; Bemba of the Masaras.)

The first place I met with this Antelope was on the banks of the

Marico river, though I believe a few are still to be found here and

there in the Transvaal. On the upper portions of the Tati, Shashi,

Ramokwebani, and other tributaries of the Limpopo it is to be

met with ; and in the Matabele and Mashuna countries on both slopes

of the watershed it is very common along the banks of every river,

except, of course, in the inhabited parts, where it has been exterminated.

During a journey along the eastern bank of the Botletlie river in 1879,

I did not see any Reedbucks ; but on the Mababe, Tamalakan,

Machabe, Sunta, and Chobe rivers I found them very numerous. Oa
the tributaries of the Zambesi east of the "Victoria Falls, such as the

Pandamatenka, Daka, and Gwai, it is common, as also along the Nata,

a river running from the Matabele country westwards into the great

saltpan. In fact throughout central South Africa it is to be found

wherever there are open grassy or reedy valleys intersected by a stream

of water, or large reed vleys. On the Manica plateau, north of the

Zambesi, Reedbucks were particularly common, and I have there

seen as many as eight feeding in close proximity to one another.

As a rule one seldom sees more than three or four together ; and of

these two are usually young. They are animals that go in pairs,

and in this particular differ altogether from the Waterbuck, Leechwee,

or Pookoo Antelopes, which consort together in herds, and amongst

which thereis not more thanone male for every ten females. Although

the Reedbuck is never found far from water, it always keeps on dry

ground; and when chased I have never seen one take to boggy ground,

but have noticed that rather than cross a narrow stream of shallow

water they will make a long detour, often running the risk of being

cut off thereby. When alarmed they give a shrill whistle, very

similar to that emitted by the Chamois. The longest pair of Reed-

buck horns that I have ever seen measured 16 inches along the curve

;

and I have shot two specimens myself whose horns measured 15 inches.

The otdiuary length is from 12 to 13 inches.

11. COBUS ELLIPSIPRYMNUS.

(Kringffi.ttt of the Dutch ; WaterbucJc of the English ; Tumoga
of the Bechuwnas; /S^/rfj^^w^a of the Amandebele ; Ee-tumuha of the

Makalakas ; Ee-kulo of the Masubias ; Umkiilamdumlo of the

Makubas ; Mukulo of the Batongas ; Gwelung-gwelee of the Masa-
ras.)

The Waterbuck is still found on the upper Limpopo and its tribu-

taries, such as the Shashi, Tati, and Ramokwebani, in herds of from
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ten to twenty individuals. On the Zambesi and all its tributaries

eastward of the Victoria Falls it is very plentiful, but is never found
in herds of more than about twenty together. On the Chobe and
its outlet the Santa it is to be met with sparingly; but on the Mababe
and Botletlie rivers I did not meet with any at all during my visit

there in 1879. It is most partial to steep stony hills, and is often

found at a distance of more than a mile from the nearest river, for

which, however, it always makes when pursued. Though a heavy-
looking beast, it can clamber with wonderful speed and sureness of
foot up and down the steepest hillsides. It appears to me that the
Waterbucks found on the Upper Zambesi and its tributaries do not
attain to the same size as those found on the Limpopo. On the
latter river the horns often attain to a length of over 30 inches, whilst
on the Zambesi and its tributaries, such as the Omniati and Ganyane
rivers, which take their rise in the high plateau of the Mashuna
country, it is exceptional to obtain a pair measuring over 28 inches

;

and the longest I have met with were a pair the bearer of which I
shot myself last year (1880) on the banks of the Ganyane river.

These horns measured 31 inches along the curve. The flesh of the
Waterbuck is very coarse and rather strong-tasted ; and when they
become fat the fat sticks to the mouth and clogs on the teeth, unless
eaten when very hot. Wherever I have seen them "Waterbucks
Tary much in colour, some being reddish brown, others a very dark
grey.

12. CoBus vARDONi. (Plate LXV.)

Heleotragus vardoni, Kirk, P. Z. S. 1864, p. 657.
{Impookoo of the Masubias.)
The only place where I myself met with this Antelope was in a

small tract ofcountry extending along the southern bankof the Chobe
for about sixty miles westwards from its junction with the Zambesi.

^
They are never found at more than 200 or 300 yards from the

river, and are usually to be seen cropping the short grass along the
water's edge, or lying in the shade of the trees and bushes scattered
over the alluvial flats which have been formed here and there by the
shifting of the river's bed. Now and then a few must wander east-
wards along the southern bank of the Zambesi as far as the Victoria
Falls, as I saw my friend Mr. J. L. Garden shoot one in 1874 which
was standing on the very brink of the precipice. This, however, is

the only one I have ever seen to the east of Umparira, though I have
been several times backwards and forwards along the river's bank
between that place and the Victoria Falls since. Along the Upper
Zambesi from Sesheke to the Baroutse valley the natives report them
common. Why the Pookoo does not extend its range further west-
wards along the southern bank of the Chobe lam at a loss to under-
stand, as there does not appear to be any change in the character of
the country or vegetation to account for it.

In size this Antelope stands about the same height at the shoulder
as the Impala, but, being stouter built, must weigh considerably
more. The colour is a uniform foxy red, the hair along the back
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about the loins being often long and curly. The tips of the ears are

black. The males alone bear horns, which are ringed to within three

inches of the point, and curve slightly forwards. A fine pair will

measure 1 6 inches along the curve.

These Antelopes are usually met with in herds of from three or four

to a dozen in number ; but in 1874, on one of the alluvial flats near

the mouth of the Chobe, I observed as many as fifty in one herd, and
once I saw twelve old rams together. During the period of anarchy,

however, which ensued after Sepopo was murdered in 1876, a great

many of the natives fled from Sesheke to the southern bank of the

Chobe, and during their sojourn there committed great havoc amongst

Horns of Cobus vardoni.

a. Side view ; b. front view.

hi

the numerous herds of Pookoo ; so that on my visit to the Chobe in

1877 I never saw more than ten or a dozen in a herd, and not one
for every ten I had seen there in 1874. They are usually found on
dry ground close to the water's edge, but when pursued do not
hesitate to cross marshes or swim deep rivers. I have often seen

Pookoo and Impala Antelopes feeding together, but have never seen
the former Antelopes in company with Leechwee, for the reason that
on the southern bank of the Chobe near its junction with the Zam-
besi, where the Pookoo are found, there are no Leechwee, whilst in

the swamps on the other bank, where Leechwee abound, there are no
Pookoo.

13. COUS LECHE.

(Leche, Leegwee of the Makalolo ; Ini/a of the Masubias ; Oonya
of the Makubas.)

This Antelope is first met with in the marshes of the Botletlie river.
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and is very numerous iu the open grassy plains which are always

more or less inundated by the Tamalakan, Mababe, Maehabe,
Santa, and Chobe rivers. It is also common along tlie upper Zambesi.

In the swamps of the Lukanga river, about l.iO miles to the south-

west of Lake Bengweolo, which I visited in 1878, I found the Lee-

gwee Antelope in large herds.

After Speke's Antelope, the Lecliee is the most water-loving

Antelope with which I am acquainted, and is usually to be seen stand-

ing knee deep, or even up to its belly, in water, cropping the tops of

the grass that appear above the surface, or else lying just at the water's

edge. As is the case with Trugeluphus spekii, the backs of the feet

are devoid of hair between the hoof and the dew-claws, whilst in the

Pookoo, as with all other Antelopes, this part is covered with hair.

In some parts of the country Lee-gwee Antelopes are very tame ; in

others, where they are much persecuted by the natives, excessively

wild. When they first make up their minds to run they stretch out

their noses, the males laying their horns flat along their sides, and
trot ; but on being pressed they break into a springing gallop, now
and then bounding high into the air. Even when in water up to

their necks, they do not swim, but get along by a succession of bounds,

making a tremendous splashing. Of course, when the water becomes
too deep for them to bottom, they are forced to swim, which they

do well and strongly, though not as fast as the natives can paddle

;

and when the country is flooded, great numbers are driven into deep

water and speared. In the adult Lee-gwee the ears are of a uniform

fawn-colour ; but in the young animal they are tipped with black as

in the adult Pookoo. In the flooded grassy plains in the neighbour-

hood of Linyanti on the Chobe, this beautiful Antelope may be seen

in almost countless numbers, and I have counted as many as fifty-two

rams consorting together. Some of these were quite young, with

horns only a few inches in length ; but there was not a single ewe
amongst them. The longest ))air of Lee-gwee horns that I have

ever seen measured 2 feet 3 inches in length ; but it is rare to get them
over 2 feet long measured along the curve. In com.mon with the

Pookoo, they appear to me to be more tenacious of life than other

Antelopes.

14. Nanotragus, scopARius (Schreb.): Brooke, P. Z< S. 1872,

p. 642.

(Oribi or Oribiki of the Dutch ; Oribi of the English.)

North of the Limpopo, this Antelope is only to be met with in

the following districts, viz. in North-eastern Mashuna land from the

river Umzweswe to beyond the river Hanyane, in the open valleys

which occur between the forest belts near the watershed but to the

north of the Maehabe hills ; on the exposed open downs nearer

the watershed, and lying between the Maehabe hills and Intaba

Insimbi, I never saw any. On a large flat about fifty miles to the

south of the junction of the Umfule and Umniati rivers, I saw a

good many Oribi in 1880. Except in this district of the Mashuna

Proc. Zool. Soc— 1881, No. XLIX. 49
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country, the only place south of the Zambesi where this An-

telope exists is in the valley of Gazuma, an open boggy flat only

a few hundred acres in extent, which is situated at a distance of

about 30 miles to the south-west of the Victoria Falls. Then again a

few are to be seen on the northern bank of the Chobe, on the open

ground bordering the marsh, in the neighbourhood of Linyanti.

North of the Zambesi they are reported by the natives to be very

common on the Shesheke flat ; and on the open downs of the Manica

plateau I found them very numerous. One never sees more than

two or three of these Antelopes together. The horns of the male

attain to a length of about 5 inches, and are ringed at the base.

15. Nanotragus tragulus (Licht.).

(Steinbok of the Dutch ; Steinbuck of the English ; Ingnweena

of the Amandebele ; Puruhuru of the Bechuaiias ; Ee-pen-nee of

the Makalakas ; Kahu of the Masubias ; Klmba of the Batongas
;

Gai-ee of the Masaras.)

This little Antelope is found all over South Africa, from the Cape

to the Zambesi, except in the mountainous districts and tracts of

very thick bush ; it is fond of rather open country or open forest.

Its horns attain sometimes a length of 5 inches, though from 3 to -J

inches is the usual size. North of the Zambesi I did not see any

Steinbucks.

16. Nanotragus melanotis (Thunb.).

{Grys Steinbucl-, Sash-lungwdn of the Amandebele ; Teemba of

the Makalakas.)

This Ultle animal is only met with, north of the Limpopo, in cer-

tain hillv districts of the more easterly portions of the interior. In

the country inhabited by the Amandebele it exists, but is very

scarce ; but to the north and east, in all the hilly country in the

neighbourhood of the Victoria Falls, and throughout the Mashuna
country from the watershed to the Zambesi, it is fairly numerous.

North of the Zambesi, as far as I penetrated, I met with the

Grysbuck.

17. Nanotragus oREOTRAGUs(Schreb.): Brooke, P. Z. S. 1872,

p. 642.

(^Klipbok or Klipspringer of the Dutch and- English ; Ee-go-go of

the Amandebele ; Ingululu of the Makalakas ; Gereree of the

Batongas; Kululu of the Masaras.)

This little Antelope is found from the Cape to the Zambesi

wherever there are stony hills. North of the Zambesi I did not see

any. It is particularly plentiful in the curious detached stony hills

of the Matabele and Mashuna countries. The horns of the males

attain to about 4 inches in length, the females being hornless. The
hoofs of this Antelope are very much like those of the European
Chamois, being very short and small, and the hollows in them being

very deep. All four hoofs could easily be placed on a penny piece.

This enables them to obtain a foothold on little projecting pieces
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of rock, as they bound up the sides of rocks that appear as steep as

the side of a house. The coat of the Khpspriuger is very peculiar,

each separate hair being hollow. It makes excellent padding for

saddles, being very light and elastic.

18. Cephalophus mergens.

{Duiker of the Dutch and English; Puti of the Bechuanas;

Jmpunzi of the Amandebele ; Pemb-gee of the Makalakas ; Unsa

of the Masubiasand Makubas ; Iiisea of the Batongas ; Goo-wah of

the Masaras.)

AYherever I have been, both north and south of the Zambesi,

except in districts devoid of bush or covered with steep rocky hills,

I have met with this Antelope. I have, however, only met with one

species, though different individuals vary very much in colour, even

though shot in the same district. Some skins are of a greenish

colour, others of a reddish brown; and some that I shot on the bor-

ders of the Kalahari had less white about the belly than those I

obtained further to the north-east. The longest pair of Duiker

horns I have seen measured 5 inches in length, the usual length

being 3 or 4 inches. They are ringed at the base. Although the

females are almost always hornless, I have met with three examples

bearing horns. One I shot myself on the Shashi in September 18/6 ;

another was shot by Mr. Thomas Ay res in May 1880, near the

junction of the Marico and Limpopo rivers, and a third by Mr.
Edward Sefton near Zeerust in the Transvaal.

19. Ai.celaphus caama.

(Hartebeesl of the Dutch and English ; Khama of the Bechuanas

;

Ingnma of the Makalakas ; Khama (with a click) of the Masaras.)

The range of this Antelope is very similar to that of the Gemsbuck.

It is still found in Griqualand West, in some parts being fairly

plentiful. All along the eastern border of the Kalahari desert it is

also to be found, and extends as far east as the river Serule on the

road from Bamangwato to Tati. In the neighbourhood of the salt-

pans lying between the Botletlie river and the road from Bamangwato
to the Zam])esi it is very plentiful and may be met with in large

herds. It does not, however, extend its range to the north of these

saltpans, and is unknown in all the country between the Chobeand
Mababe rivers, as it is also in the Matabele and Mashuna countries.

It is very fleet and enduring, and only second in these particulars to

the Tsessebe.

20. Alcelaphus lichtensteini.

(Konze of the Masubias ; InhiJanondo of the Mashunas.)

This Antelope I only met with on the open downs of the Manica

plateau, north of the Zambesi. As I have only seen the horns of

the Inkulanondo (which exists in the neighbourhood of the river

Sabi, in South-eastern Mashuna land, and in Unzeilas country), it

may not turn out to be identical with the Konze, though Sir

49*
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Victor Brooke, to whom I sent an example of the horns, thinks

it will probably prove to be the same animal.

The Konze very closely resembles the Hartebeest of South Africa;

the horns, however, are shorter and flatter at the base, and the fore-

head is not nearly so elongated. The black mark down the front of the

face of the Hartebeest is also wanting in the Konze, where the colour

is of a uniform light red. The general colour of the animal is a

little lighter than that of the Hartebeest, the tail, knees, and front

of all four legs being black. As in the Hartebeest, there is a patch

of pale yellow on the rump ; and the insides of thighs and belly are

also of a very pale yellow. One old bull that I shot was of a very

rich dark red colour all along the back and the upper part of the

•sides. About a hand's breadth behind each shoulder was a patch of

dark grey about six inches in diameter. A female that I shot also

had these grey patches behind the shoulders. In two other full-

grown males these patches were wanting.

21. Alcelaphus lunatus.

{Bastard Hartebeest of the Dutch and English ; Tsessebe of the

Bechuanas ; Incolomo and Incomazan of the Amandebele ; Inhweho

of the Masubias ; Unchuru of the Makubas ; Inyundo of the Maka-
lakas ; LmcAm of the Masaras.)

In travelling up the centre of South Africa the first place in whicli

this Antelope is to be met with now-a-days is in the neighbourhood of

the Marico river, a tributary of the Limpopo ; and from there it is

found throughout central South Africa wherever I have been, south of

the Zambesi, in all those parts of the country that are suitable to its

habits. I say south of the Zambesi, because during my journey

through the Manica country to the north of that river in 18/7-78,

although the terrain appeared well suited to its habits and require-

ments, I saw none of these Antelopes. I have heard, however, from

the natives that they are very common in the neighbourhood of

Sesheke.

This Antelope is never found in hilly country or in thick jungle,

but frequents the open downs that are quite free from bush, or else

open forest country in which treeless glades are to be met with. On
the Mababe flat at the end of the dry season large herds of these

animals congregate together, and I have often seen, I am sure, several

hundreds of them at once. They are without exception the fleetest

and most enduring Antelope in South Africa. In 1879 all the

Tsessebe and Blue Wildebeest cows calved on the northern bank of

the Chobe during the first week in September, whilst on the Mababe
flat, only about one degree further south, the same animals did not

calve before the first week in November,

22. Catoblepas gorgon.

{Blau Wildebeest oVt\i& Dnich ; Blue Wildebeest o? (he ^n^hh
;

Kokon of the Bechuanas ; Inkone-kone of the Amandebele; Ee viimba

of the Makalakas ; Numbo of the Masubias ; Minyunibwe of the Ba-

tongas ; Unzozo of the Makubas.)
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This animal is met with on the western borders of Griqualand

West, and all along the eastern edge of the Kalahari desert, and all

over south Central Africa wherever I have travelled from the Limpopo
to the Zambesi; and from the Mashuna country to Lake Ngami it

is to be found in those districts that are suitable to its habits.

Like the Tsessebe it is partial to open downs devoid of bush, or open

glades in the forest, and is never met with in hilly countries. On
the Mababe flat it congregates in immense herds during the dry

season. Li the Manica country, north of the Zambesi, I did not see

any Blue Wildebeest ; but the natives told me that to the west of the

river Kafukwe, in the country of the Masliuknlumbwe, they were

plentiful. The horns of the males attain a spread of from 2 feet 2

inches to 2 feet 5 inches. It is very common to see one Blue Wilde-

beest feeding in company with a herd of other Antelopes, such as the

Tsessebe, or with a herd of Zebras or Ostriches. The Blue Wilde-

beest is very swift and enduring.

5. On some new Genera and Species of Araneidea. By the

Rev. O. P. Cambridge, M.A. &e.

[Eeceived June 7, 1881.]

(Plate LXVL)

Six Spiders only are described in the present short paper—four

of them from the Amazons, one from Ceylon, and one from ]Ma-

dagascar. They have not been designedly selected for the pur-

pose ; but, as it happens, two of them represent, perhaps, the most

extreme known instances of eccentric development—one of the

caput, the other of the abdomen. It is difficult to imagine any pos-

sible utility to the Spider in such developments, while it is not

so difficult to conjecture some disadvantages. This, however, in the

absence of information as to the life and habits of the Spiders, is, of

course, mere conjecture. The development of abdomen referred to

is in Ariamnes attenuuta, sp. n. In this Spider the posterior ex-

tremity of the abdomen of the male is produced to an extent of very

nearly (if not quite) eight times its normal length. That of the

female is also much produced, but not to so great an extent. In the

other instance, the caput of Eriuiichenus workmanni (gen. et sp. nn.)

is not only elevated to an almost unprecedented height, but it fur-

nishes the only instance known to me in which the elevation of the

ocular area (of itself not an unusual occurrence in the Araneidea) has,

as it were, carried up with it the lower margin of the caput, and so

necessitated a corresponding development in the length of the falces.

Of the remaining Spiders, Thwaitesia margaritifera (gen. et sp. nn.)

is one of exceedingly delicate beauty, the silvery pearl-like scales

on its abdomen forming a most beautiful object for the microscope
;

and Bucranium tauri/rons (gen. et sp. nn.) has enabled me to fix (I

think, without doubt) the hitherto doubtful systematic position of
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Aphantochilus, Cambr. (P. Z. S. 18/0, p. 744). This latter genus

was conjectured to belong to the Mjrmecidse; but I have now no hesi-

tation in forming for it and the genus Bucranium a separate family

(Aphantochilidse), near to the Thomisidse. More extended remarks

on all these points will be found in the subjoined descriptions.

Order ARANEIDEA,

Fam. TheridiidjE.

Gen. nov. Thwaitesia.

This genus is nearly allied to Theridion, but may be easily distin-

guished by the conically elevated abdomen, the shorter, stronger

maxillse, the more prominent ocular area, the larger eyes, which,

although preserving a similar general arrangement, are divided into

two well separated groups of four each, each group formed by one

of the lateral pairs and the hind and fore lateral eye next to it,

all four being almost, or quite contiguous to each other ; the fore

central pair are smallest, and form a shorter line than the hind cen-

trals. The legs also are armed with distinct spines on the genual

and tibial joints of all four pairs ; while the metatarsi and tarsi of the

fourth pair are armed with numerous spine-like bristles, a row near

the inner side of the tarsi being curved and serrated. This latter

armature, however, is much less strong in the male than in the

female ; indeed in the male I could not distinguish any serrations.

The relative length of the legs, which are rather long and slender, is,

as far as I could judge from the damaged condition of some portions,

4, 1, 2, 3, the difference between those of the first and fourth pairs

being but slight. The falces are weak, straight, and subconical,

and the fang likewise small and weak. The sternum is heart-

shaped.

Thwaitesia margaritifera, sp. n. (Plate LXVI. fig. 1.)

Length of the adult male Ig line, that of the female being rather

more than 2 lines.

The cephalothorax is pale yellow, some examples having an indis-

tinct reddish-brown central line from the occiput backwards ; and

two (females) had a broad brown central band from and including

the eyes to the hinder extremity of the thorax. The thorax is

gibbous above, with the thoracic indentation strong ; the ocular area

of the caput projects forwards, the eyes (disposed as above men-
tioned) occupying the whole of the upper extremity of the caput

;

the height of the clypeus considerably exceeds half that of the facial

space, and projects well forwards.

The legs are similar in colour to the cephalothorax, the articula-

tion of the tibiae and metatarsi of the first and fourth pairs having a

tinge of reddish brown, and a portion at the extremities of the meta-

tarsi of these pairs being also dark reddish brown. On the upper

side of each of the genual joints is a distinct black spine ; and on each

of the tibise are two others, one near the middle and one near the

anterior extremity.
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The pa fpi of the male are rather long, and similar to the legs in

colour ; the cubital joint is slightlj' curved, clavate, and a little longer

than the radial joint, with a strongish, dark, curved, tapering bristle

directed forwards from its anterior extremity, and a similar one at the

extremity of the humeral joint. The digital joints are rather large,

oval, with a strong cleft lobe on the inner side, and of a yellow-brown

colour ; their convex sides are directed towards each other.

The palpal organs are rather complex ; a black, filiform, closely

adhering spine issues from the middle of their outer or (as they stand

in the position in which the palpus is held) upper side, and passing

backwards round their margin, terminates near their fore extremity

on the inner, or lower, side.

The falces, maxillae, labium, and sternum are similar in colour to

the cephalothorax.

The abdomen looked at in profile is somewhat quadrate, one

corner (the upper one) being considerably produced, or elevated ;

in the male its height is distinctly less than the length of the

Spider, but in the female it is nearly, and sometimes quite, equal to

the length of the Spider. It is of a dull luteous yellowish colour

(possibly brighter in the living Spider), its upper and lateral sur-

face more or less thickly covered with scale-like plates of a brilliant

silvery pearly nature and of an irregular form. In some examples

theseplates show very little space between them ; in others there is

a considerable interval. The genital aperture of the female has a

small but characteristic and prominent process connected with it.

Of all the Spiders I am yet acquainted with this is perhaps the

most delicately beautiful in the abdominal adornment, to which it

would be impossible for any pencil to do adequate justice.

Eight females and one male were included in collections received

several years ago from Ceylon, from Mr. G. H. K. Thwaites, to whom
I have dedicated the new genus considered necessary for the recep-

tion of this pretty Spider.

Gen. nov. Ekiauchenus.

Caput elevated, with a long neck, carrying with it not only the

eyes but the falces also, which are abnormally produced so as to

meet the maxillae.

Ei/es unequal in size, in four pairs ; two pairs on each side of the

caput, near the insertion of the falces ; those of the lower pair on

each side represent the ordinary lateral pair, and are contiguous to

each other, while those of tlie upper j)air, on each side, represent

the fore and hind central pairs, the eyes of each of the two latter

pairs being abnormally separated.

Lcffs long, slender, 1, 2, 4, 3 ; furnished with liairs only. Ter-

minal tarsal claws three, articulated to a small supernumerary clavv-

ioint.

Maxilht strong, slightly curved, and inclined towards the labium,

which is large, somewhat pointed at its apex, where it is slightly

notched, and broader across the middle than at the base or apex.
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Sternum elongate, strongly dentated or notched ou its sides, at

the insertion of the legs.

Abdomen of a snbtriangular form, the upper side being consider-

ably and conically elevated.

Eriauchenus workmanni, sp. n. (Plate LXVI. fig. 2.)

Immature male, length from the spinners to the extremity of the

maxillae 2h lines ; height from the sternum to the highest point of the

caput 2| lines.

The cephalothorax converges gradually upwards to the anterior

portion, which is produced perpendicularly into alongish cylindrical

neck, terminating with a large massive caput, the occipital region of

which is rounded, and the upper side somewhat flattened and sloping

gradually to the insertion of the falces ; at the summit of the caput

are four small, pointed, tubercular eminences in the form of a quadr-

angle whose posterior side is narrower than the rest. The colour

of the cephalothorax, neck, and caput is yellow-brown, marked in

])arts with a darker hue, and thinly clothed with short grey hairs

;

just beneath the caput the neck is paler, giving the appearance of a

broad pale neck-collar. The whole height of this extraordinarily

developed cephalothorax to the top of the caput equals the length of

the Spider.

The eyes are in two groups, one on each side of the fore extre-

mity of the caput close to the margin. Each group consists of two

pairs, an upper and lower one ; the anterior eye of the upper pair

is much the largest of the group, and is seated in front aud rather

at the side of a strong bluntish-pointed tubercular prominence, and

close to the margin of the caput ; behind this eye is seated the other

eye of the pair ; this posterior eye is much smaller and very difficult

to discern : taking the two posterior eyes, of the upper pair on each

side, as representing the ordinary hind central pair, they are nearer

together than those of the fore central pair, i. e. the anterior eyes of

the two upper pairs. The lower pair is considerably removed from

the upper one ; its eyes are contiguous to each other, and of a pale

whitish yellow-brown colour, so like that of the surrounding surface

as to he almost imperceptible ; their position is very close to the base

of the falces on the outer side, about an eye's diameter from the

margin of the clypeus, at the middle of which is a prominent point.

The legs of the first pair are upwards of five times the length of

the Spider, and are considerably longer than any of the rest. All

are of a yellowish-brown hue, the femora clouded in parts with a

deeper colour ; those of the fourth pair are mostly of a paler yellowish

hue with a distinct broadish black-brown annulus about the middle;

a broader but less distinct annulus is also placed near the hinder

extremity of the tibiae of the third pair ; some indistinct annuli, of a

darker yellow-brown than the rest of the surface, are also visible on the

more or less mutilated portions of the tibiae and of the metatarsi of the

third and fourth pairs. The three terminal tarsal claws, placed at the

extremity of a small supernumerary claw-joint, are small and strongly

bent ; the superior claws appeared to have only one or two denti-
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culations. The legs are furnished thinly with hairs, some of which

are short and grey.

The palpi are short ; the digital joint tumid and longer than

the radial, which is also longer than the cubital. They are similar

in colour to the legs.

T\\e/alces are of great length, slender, and rather divergent at the

extremities, which have also a backward bend ; their length is

about equal to that of the Spider itself ; towards the base, on the

upper side, is a strongish conical point or prominence. Their colour is

similar to that of the cephalothorax, indistinctly but broadly banded

with a deeper hue, furnished thinly with grey hairs, and armed on

the inner sides throughout with a longitudinal series of denticula-

tions increasing in strength from the base to the extremity, being

exceedingly minute at the base, but rather long and strong at the

beginning of the divergent portion, whence to the fang is a series of

another kind with a more direct transverse or lateral direction, and

giving a comb-like appearance. The fang is strong and much curved

at its point.

The maxiUcE are similar in colour to tVie falces, and the labium

and sternum are of a darker hue ; the form of these parts is described

in the generic characters given above.

The abdomen, whose height is greater than its length, is yellow-

brown above, much darker on the sides, the one being separated from

the other by a bluntly dentated or zigzag line of short white hairs.

Some indistinct markings formed by lines of white hairs are also

visible on the upper side. The underside is dark brownish, varie-

gated with bars and blotches of white hairs. The spinners are com-
pactly grouped ; those of the inferior pair are two-jointed, and are

the longest and much the strongest of the six.

A single immature example of this most remarkable Spider, found

in Madagascar, was kindly sent to me by Mr. T. Workman of Belfast,

who has also permitted me to describe and figure it. It is of great

interest, not only on account of its singularly elevated caput, but

because the elevation is of a type quite distinct from any thing I have

ever before met with. Some species of Walckenaera have the upper
part of the caput elevated to a great height, and the eyes are (some
or all) carried up with it ; but in the present Spider not only the

eyes but tlie falces also are carried up, necessitating the extraordinary

development of the latter to enable them to meet and cooperate with

the other parts of the mouth. These would otherwise have been left

open and exposed, and the Spider itself would have been in danger
of starvation-, since the anterior extremities of the falces, with their

fangs and teeth, are the main instruments for holding and com-
pressing the Spider's prey, the juices of which flow thence into the

mouth itself

I have no hesitation in founding a new genus on this Spider ; and
very probably the future discovery of other, allied, species will neces-

sitate the formation of a new family for them. At present I would
place it in the family Theridiidse, in a separate group, near the genera
Argyrodes, Latr., and Ariamnes, Thor.
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In the absence of spines on the legs there is a close approach to

Theridion, Walck., while in their relative length they are like Liny-

phia, Latr. Although the development of the caput is so strong,

yet in the adult it would be probably found to be of a still stronger

and more extraordinary nature.

Gen. Ariamnes, Thor. {Ariadne, Dol.).

Ariamnes attenuata, sp.n. (Plate LXVI. fig. 3.)

Adult male, length 8 lines ; length of cephalothorax | line ; length

of spinners If line ; length of abdomen 6i lines.

The whole of the fore part of this Spider, including the legs and

palpi, is of a dull yellow-brown colour. The abdomen is of a still

duller hue, thinly mottled (chiefly on the sides) with small yellowish

silvery spots.

The cephalothorax is of a rather flattened oblong form, the caput

being a little drawn out and elevated at its fore extremity, ending

in a short, somewhat conical point in the middle of the ocular area,

which is furnished with strong hairs ; some of these form a some-

what horn-like tuft and are curved forwards, meeting others curved

in an opposite direction.

Tlie eyes are unequal in size ; those of the fore and hind central

pairs (the Krst being the largest) form a large square surrounding

the conical eminence of the caput ; the lateral pairs are rather close

to the others on either side ; those of each lateral pair being con-

tiguous to each other.

The legs are long, very unequal in length, 1, 4, 2, 3, slender,

furnished with very short fine hairs only.

The palpi are long ; the cubital joint curved, clavate, and longer

than the radial, which is also curved, and enlarged gradually to its

fore extremity ; the digital joint is large, of an oblong-oval form,

somewhat split or bifid at its fore extremity. The palpal organs are

complex, composed of variously formed corneous processes, but all

tolerably compact.

Th^falces are rather small and weak, straight, and nearly vertical.

The tiiaxillce are strong, especially at their base, inclined towards

the labium, and obliquely truncated at the extremity on their outer

sides.

Labium short, of a somewhat subtriangular form, and its junc-

tion with the sternum scarcely perceptible.

Sternum large, of an elongate triangular shape, strongly hollowed

or indented between the insertions of the legs.

Abdomen narrow, and drawn out at its hinder extremity in an

exceedingly long tapering cylindrical form, terminating gradually in a

fine sharp point. The spinners are compact, and placed beneath the

abdomen at a distance from the cephalothorax rather exceeding the

length of the latter ; the produced portion of the abdomen is more

than seven times the length of the rest, i. e. from the spinners lo the

cephalothorax. The abdomen is furnished with hairs, which become

longer, coarser, and more abundant towards the hinder extremity.
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The female differs from the male chiefl}' in the abdomen being not

quite so long, and the caput wanting the elevation of the fore part.

This curious Spider is nearlj' allied to Ariamnes {Ariadne)Jlagellum,

Do!., but is, I think, quite distinct. The extraordinary development

of the posterior part of the abdomen is perhaps one of the eccentrici-

ties in the Spider world least easy to be accounted for. Both sexes

were contained in the collection of South-American Spiders sent to

me by Prof. Traill, and were found on the Amazons.

Fam. Gasteracanthid^.

Gen. Mutina, Cambr.

MuTiNA furcifera, sp. n. (Plate LXYI. fig. 4.)

Length of the adult male 1^ line ; breadth of the abdomen at its

widest part 1^.

This curiously formed Spider is nearly allied to Mutina prospiciens,

Cambr. (Ann. & Mag. N. H. ser. 4, vol. xiv. p. 175, pi. xvii. fig. 3,

1874), described under the generic name of Cafydna, which, having

been found to be preoccupied, was changed to Mutina (vide Zool.

Rec. xi. p. 231).

The present Spider, however, may be at once distinguished by the

simpler and more cylindrical form of the remarkable processes at tlie

extremity of which the lateral pairs of eyes are seated, and especially

by the equally long corneous nose-like process issuing from the

clvpeus immediately beneath the four central eyes ; this process,

which is of a cylindrical form, is a little bent, and points rather down-

wards ; it is smallest in the middle, gradually lessening from the

base, and enlarging again towards its extremity, where it is strongly

and very distinctly bifid or forked.

The cephaJothorax is somewhat elongated quadrate, strongly con-

stricted on the margins and sides at the caput. The four central

eyes are placed at the fore extremity of a slightly prominent portion

of the caput ; they are rather large, and describe very nearly a square

whose fore side is rather the shortest. The colour of the cephalo-

thorax is a deep reddish yellow-brown, the fore part being the palest.

The legs are rather short, moderately strong, 1, 2, 4, 3, furnished

with hairs and a very few long bristles ; a short strongish spine

issues from a tubercle in front of the femora of the second pair, and

some very short, somewhat tuberculiform spines in a single row along

the underside of the tibiae of the same pair. The colour of the legs

is yellow-brown ; the femora and fore part of the tibiae of the first and
second pairs strongly suffused with dark brown, as also are the femora

of the fourth pair.

The paljii are very short ; the digital joint is large, and the palpal

organs complex and enormously developed.

The abdomen is of a short heart-shape and of a dull brownish

yellow hue. The upper surface is rather flat, corneous, and presents

traces more or less distinct of the various sigilliform markings cha-

racteristic of the Gasteracanthidae. A kind of corneous point ter-

minates the underside of the connecting pedicle, and projects
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beneath the posterior extremity of the sternum ; but it does not

appear (as was suggested, Ann. N. H. loc. cit.) to be articulated or

fixed to it.

A single example received from the Amazons was in Mr. Traill's

collection.

Fam. Aphantochilid^.

Gen. nov. Bucranium.

This genus is allied to Aphantochilus, Cambr., but may be readily

distinguished by its shorter form and the absence of constriction on

the posterior part of the cephalothorax. The lahium also, though

very attenuated, is perfectly visible ; and the sternum, instead of being

very narrow and duplex, is of an ordinary and rather broad heart-

shape.

The generic characters may be stated as follows :

—

Cephalothorax oval, broad, and truncated before, with a strong

marginal lateral constriction at the caput. A strong, curved, tapering

pointed horn-like projection issues laterally and forwards from each

side of the anterior portion of the upper part.

The eyes are unequal in size and placed in two transverse rows ;

the anterior row straight, the posterior strongly curved, the convexity

of the curve directed forward ; those of each lateral pair, which are

the largest of the eight, are widely separated from each other, and

issue from close to the base (before and behind) of the horns. The
four central eyes form a square whose anterior side is shortest.

Legs not very long, slender, subequal in length, 4, 1, 2, 3, or

1, 4, 2, 3 ; furnished with hairs and a few short spines, the latter on
the femora only. Each tarsus ends with three claws and a very

small claw-tuft.

JMaxillcB long, very strong at their base ; the upper parts much
less strong and just meeting over the labium, which is long, very

narrow, and pointed at its apex, being in fact of a lanceolate form.

The stermnn is short, broad, heart-shaped ; the anterior margin

slightly hollowed. The abdomen is short, somewhat oval, and
separated from the cephalothorax by a distinct though not very long

pedicle.

Bucranium taurifrons, sp. n. (Plate LXVI. fig. 5.)

Length of an immature female, Ij line.

The cephalothorax is yellow-brown, palest on the upper part of the

caput ; its surface is covered with small tubercles or granulosities,

among which are ten or twelve stronger ones, armed with long, strong

spines ; the two strongest of these tubercles are placed in a short

transverse line close to the thoracic indentation, and each is armed
with two spines, the rest having but one each.

The clypeus is very broad, projecting, and quadrate,with a strong

subconical prominence at each of its lower corners, terminating with

a prominent spine ; the height of the clypeus is equal to nearly half

that of the facial space. Besides the spines already noted, each of
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the horns is continued by a strong one ; and there are others also,

less strong, issning from the ocular area and clypeus.

The eyes of the lateral pairs are considerably larger than the rest,

the fore laterals being, apparently, rather the largest ; the interval

between those of the fore central pair is distinctly greater than that

between each and the fore lateral next to it, while that between the

hind centrals is considerably less than that between each and the hind

lateral next to it.

The legs are yellow-brown, somewhat suffused with a more dusky
hue ; the genual, tibial, and metatarsal joints marked longitudinally

with a white stripe. The tarsi are equal in length and strength to

the metatarsi, and cylindrical in form.

The falpi are similar in colour to the legs, short, strong ; radial

joint short, digital tapering, and furnished with short strong spines.

'Y\\%falces are short, strong, straight, vertical, subconical ; similar

in colour to the cephalothorax, and furnished with a few prominent

spine-like bristles in front.

The maxillcB, labium, and sternum are similar to the legs in

colour.

The abdomen is of a dull yellowish hue tinged with brown ; two

tubercles form a transverse row towards the anterior margin ; from

each issues a strong dark vertical spine, two finer spines also form

another transverse row in front below the anterior margin ; and

the surface of the upper side generally is furnished with short and
still finer pale spines. The spinners are small and short.

An example of the female, which had not attained maturity, was

contained in the collection received from the Amazons. The cephalo-

thorax of a considerably larger specimen (wanting the abdomen and
some of the legs) differed in the larger size of the tubercles and grann-

losities, and was of a much deeper hue. This was probably an adult

example.

The genus Jphantochilus, Cambr. (P. Z. S. 1870, p. 744, pi xliv.

fig. 10), was placed provisionally in the family Myrmecidae. Sub-
sequent examination and consideration, however, led me to conclude

without any doubt that its true position was, if not among, at least

near the Thomisidse. The examination of the present genus, which
much resembles, and is closely allied to Aphantochilus, induces me
to include the two in a separate family next to the one before men-
tioned.

Fam. Perissoblemmid^.

Gen. nov. Perissoblemma.

Characters of the Genus,

Cephalothorax rather oblong, oval, with a broad ocnlar area ; very

convex above ; lateral marginal constriction at the caput very slight,

as also are the normal indentations ; thoracic junction prominent and

elevated, and, when looked at in profile, considerably higher than

the ocular area, which occupies the whole width of the fore part of

the caput.
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Eijes considerably unequal in size ; the four smallest form a

slightly curved transverse line a little way above the falces ; in con-

tinuation of the curve, at each end of the line, is a much larger eye,

with another beyond it, behind, and lower down, seated on a strong

tubercular prominence. The eight eyes may thus be said to form

only one long transverse sinuous line, a position very unusual, and, in

fact, almost (so far as I know) unique among the eight-eyed Spiders,

approaching, however, somewhat near to that of Selennps, Dup.
Legs rather short, laterigrade, not very strong, but tapermg, not

very unequal in length, (so far as I could ascertain) 1, 2, 4, 3—1, 2

and 4 being very nearly equal, and 3 being not much shorter. They
are furnished with hairs and also with long spines beneath the tibiae

and metatarsi, arranged in two (parallel) rows, and terminate with

three tarsal claws, the two superior ones curved and pectinated, the

inferior one very small and most strongly curved.

Palpi moderately long, and terminating with a curved pectinated

claw.

Falces short, conical, strong, and vertical,

Ma.vill(P. moderate in length and strength ; enlarged and rather di-

vergent at their extremities, where they are rounded on the outer sides.

Labium somewhat oblong, (apparently) a little rounded at the

apex, and about half the length of the maxillse.

Sternum small, oval, pointed at its posterior extremity.

Abdomen short-oval, fitting well up to the base of the cephalo-

thorax. Spinners small, two-jointed. The anal tubercle is apparently

two-jointed, and follows several rather conspicuously marked trans-

verse folds in the epidermis, denoting no doubt obsolete segments of

the abdomen.

Perissoblemma thomisiforme, sp. n. (Plate LXVI. fig. 6.)

Length of an immature female, 1^ line.

The cephalothorax, falces, maxitlcB, labhim, and sternum are

darkish dull brown, slightly tinged with yellow, and with traces of

a paler iU-defined longitudinal central band. The legs and palpi are

yellow, and the abdomen a little paler than the cephalothorax, with
a short, narrow, central, longitudinal stripe of a darker hue on the

fore part.

The two central eyes of the long row in which the eight are dis-

posed are larger than the one next to each, and are further from
each other than each is from the next one to it ; the eyes seated

on each of the large tubercles at the extremities of the row are

rather smaller than that next to each.

A. single example was contained in the Amazons collection sent to

me by Prof Traill.

It is impossible to conjecture what size the adult form of this

remarkable Spider may attain. Had it not been for the possession

of three terminal tarsal claws, I should have concluded it to belong
to the Thomisidae. It seems to me impossible to include it in

any at present recognized family. Wherever, however, it may be

eventually placed, the genus is a very distinct one.
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EXPLANATION OF PLATE LXVI.

Fig. 1. Thwaifesia margarififera, sp. n., p. 7G6.

a, Spider in profile, enlarged, without, legs or palpi ; b, eyes, from

in front ; c, maxilliB and labium ; d, left palpus, fiom outer side ;

e, right palpus, from outer side ; /, genital opening and process, from

in front
; g, ditto in profile ; h, natural length of Spider.

2. Eriauchenus workmanni, sp. n., p. 768.

a. Spider in profile, enlai-ged, without legs or palpi ; h, caput in

profile, moreeularged ; c, caput and falces, from in front ; f/.uiaxilhe,

labium, and sternum ; e, perspective view of caput and falces

;

/, Spider, of natural size.

3. Ariamnes atfenuata, sp. n., p. 770.

a, Spider, enlarged, in profile, with legs and palpus on one side

only ; 6, right palpus, from outer side ; c, caput in profile.

4. Mutina furcifera, sp. n., p. 771.

a, Spider enlarged ; b, caput and falces, from in front; c, natural

length and breadth of Spider.

5. Bucranium taurifrons, sp. n., p. 772.

a, Spider, enlarged ; b, caput, still more enlarged, from above and
behind ; c, outline of Spider in profile, enlarged ; d, caput and falces,

from in front ; e, maxillK, labium, and sternum ; /, natural length

of Spider.

6. Perissoblemma thomisiforme, .sp. n., p. 774.

a, Spider, enlarged ; b, ditto, outline in profile ; c, caput, falces, and
eyes, from in front; d, caput and eyes, from above and behind;

e, maxilla} and labium; /, posterior extremity of abdomen, from
above, looking backwards, and showing tiie anal tubercle and trans-

verse folds ; g, natural length of Spider.

6. On the Generic Divisions of the Bucconidse, together with

the Description of a new Species of the Genus Nonnula.

By P. L. ScLATER, M.A., Ph.D., F.E.S., Secretary to the

Society.
[Eeceived June 17, 1881.]

As I now shortly hope to complete my Monograph of the Jacamars

and Puff-birds by the issue of the sixth and seventh parts of that

work, I beg leave to lay before the Society a summary of the generic

divisions which I have adopted in the latter family. It will be no-

ticed that I have made as few changes as possible in the nomenclature

generally used, although I have now found it necessary to distinguish

two aberrant and little-known species by new generic names.

In my ' Synopsis of the Bucconidse, ' published twenty-seven

years ago, I divided the family into four genera, as follows :—

-

1. Bucco, Linn., with 15 species.

2. Malacoptila, G. R. Gray, with 12 „
3. Monasa, Vieill., with 4 „
4'. Chelidoptera, Gould, with 2 „

Total 33 species.

In the new illustrated Monograph of the group, which I am now
bringing to a completion, the following arrangement of the family

into genera has been adopted :

—
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1. Bacno, Linn 20 species.

2. Malacoptila, G. R. Gray 7

3. Micromonacha, gen. nov 1

4. Nonnula, Scl 4

5. Hapaloptila, geu. nov 1

6. Monacha, Vieiil 7

7. Chelidojptera, Gould 2^

Total 42 species.

It will thus be seen that in the present work the genera have been

increased from 4 to 7, and the species from 33 to 42 \

1 append short distinctive characters of the two new genera, and

of a new species of the genus Nonnula, from an example in the

British Museum, which Dr. Giinther kindly allows me to make known.

Fig. 1.

Micromonacha lanccolata. a. Bill, from side ; b. Bill, from above ; c. Wing-end,
from within ; d. Tail-end, from above ; e. Foot.

^ It may be noted that Messrs. Cabanis and Heine, who published a revision

of the Bucconidffi in the 4th part of the ' Mviseum Heineanum' in 1862, have

divided the family into 11 genera and recognized 50 species, namely :

—

9.

10.

11. Notkarckus

species.1. Chelidoptera . . 3 species.

2. Monam 6 ,,

3. Nonnula 3 ,,

4. Malacoptila . . 15 ,,

5. Ni/stalus 6 ,,

6. Hypnelus 2 „

I have therefore been able to make a slight consolidation both ofgenera and species

7. Chajinornis

8. Nofhriscus

Argicwi .

.

Bncco . . .

.
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Micromonacha", gen. iiov.

Genus generi Malacoptilae affiae, sed caudd hreviore ; necnon a

(jenere Nonnula roslro breviore, ad basin mar/is incrassato, et

diyitis lortf/ioribus distinguendam.

Sp. typ. M. lanceolata (Bucco lanceolatus, Deville).

Hapaloptila^, gen. nov.

Oenvs generi Monachse' affiiie, sed roslro laliore, forttier uncinato,

sells omnino obsilo, necnon cauda breviore distinguendum.

Sp. typ. H. castanea {^lalacoptila castanea, Verre.aux).

I propose to give further comparative characters of these two new
forms in the "Introduction" to my Monograph now in preparation

HapalopHla castanea. a. Bill, from side ; 6. Bill, from above ; c. Wing-end,
from within ; d. Tail-end, from lower surface ; e. Foot.

^ fiiKpo?, parvus, et novax>), monacha.
^ airaXos, tener, et tttiXoi', peiina.

5 Monasa Vieilloti, sed melius Monacha scribenda.

Proc. Zool. Soc— 1881, No. L. 50
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NONNULA CINERACEA, Sp. nOV.

Supra cineracea, dorso alls extus et cauda ohscurioribus ; loris et

ciliis oculorum albis : subtus palUdefulva, ventre crissoque alb is ;

subalaribus et remigum marginibus internis pallide cinnamomeis ;

rostro obscure jtlumbeo, ad basin flavicante ; pedibus plumbeis.

long tola 50, alee 26, caudee 21, rostro a rictu 1-0.

Hub, Amazonia superior.

Mus. Brit.

Obs. Species N. rubeculcs proxima, sed colore dorsi cineraceo et

pectoris valde dilutiore distinguenda.

The single specimen of this species is in the British Museum,

where it is marked Nonnula frontalis in the handwriting of the late

Mr. G. R. Gray. I do not, however, think that it can in any case

be referred to that species. The skin in question was received from

Mr. Bates through Mr. S. Stevens in 1853, and, as Mr. Bates

kindly informs me, was one of a series obtained by him at Ega from

a French collector who had been up the Rio Javari. It is labelled

"iris chatain, bee bleu."

My specimen of Brachygalba alhigidaris (see Mon. Galb. et Bucc.

p. 45) was procured by the same collector ; and examples oiBucco col-

laris and Malacoptila rufa in Brit. Mus. are from the same source.

7. On tlie Conformation of the Thoracic End of the Trachea

in the "Ratite" Birds. By W. A. Fokbes^ B.A.,

r.L.S., Prosector to the Society.

[Eeceived June 21, 1881.]

In the present communication I propose to follow out the line of

•work developed by the late Prof. Garrod in his paper on the trachea

of the Gallinse ', by describing in detail the structure of the bifur-

cating trachea in the " Ratite " birds.

So far as I am aware, no proper description of this structure in

the birds in question has ever been given, though the statement,

apparently originally due to Meckel ^ that in them "there is no

lower larynx," has been very generally followed and copied, even in

the latest text-books on the subject ^. Prof. Owen has briefly de-

scribed the bifurcating trachea in the Ostrich '' and Apteryx *; and
his accounts, as far as they go, are accurate enough. More recently

E. Alix has very briefly mentioned some peculiarities of this part in

the Rhea ; and his account will be found quoted below.

1 "On the Conformation of the Thoracic Extremity of the Trachea in the

Class Atbs. Part I. The Galling," P. Z. S. 1879, pp. 354-380.
2 ' Traite general d'Anatomie compar6e,'x. p. .571, 1838.
3 Cf. Huxley's ' Anatomy of Vertebrates,' p. 313; Macalister, ' Morphology

of Vertebrates,' p. 161.
* ' Catalogue of the Physiological Series of the Museum of the Eoyal

College of Surgeons,' ii. p. 103, prep. 1159 (1834).
5 Trans. Zool. Soc. ii. p. 279.
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Struthio camelus (figs. 1, 2), on account of its size and simple

structure, may be described here first. The trachea, inferior to the

Fig. 1.

Bifurcating trachea of Struthio camelus, from before.

b. Section of wall of trachea, from behind, to show the vocal cord formed
by the thickening of the mucous membrane of the interior. I. II., first two
bronchial semirings. 1, 2, &c., last tracheal rings.

Here, and elsewhere in these figures, o indicates the last, oo the penultimate,

000 the antepenultimate tracheal rings.

Fig. 2.

Tlie same, from behind. About natural size.

insertion of the sterno-tracheales, slightly narrows, having above the

antepenultimate ring a diameter of about one inch. 'J'he tracheal

50*
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rings are here, as elsewhere, entire simple rings, of an average depth

of about '15 inch, and are separated only by very slight interannular

intervals. The trachea is slightly compressed and posteriorly

carinated for about the last 7 rings. The last ring but four is

somewhat produced downwards in the middle line, both anteriorly and

posteriorly ; it is, in consequence, narrower laterally than elsewhere.

The antepenultimate ring presents the same features more strongly

developed. In two of the four specimens examined it sends down a

small pessuliform process of cartilage in the middle line behind,

filling the chink left between the posterior extremities of the two

next (incomplete) rings. The penultimate ring is narrower and

more cylindrical than its predecessors ; it is also wider transversely,

and incomplete behind in the middle line, its extremities, however,

being closely approximated to each other. The last tracheal ring

is still wider transversely, and more cylindrical ; and it too is incom-

plete posteriorly, to a greater extent than its predecessor ; viewed

from the side it is convex upwards, as are its few immediate pre-

decessors in a less degree. The interannular intervals between all

these rings are, when undisturbed, mere chinks filled up by dense

fibrous and elastic tissues. There is no trace of a pessulus, though

the last tracheal ring is slightly produced downwards in front. The
first bronchial semiring, on each side, is narrow and cyHndrical,

strongest anteriorly, and somewhat attenuated posteriorly. It is

separated only by a narrow interval from the last tracheal ring. The
second and third rings are similar, but are more slender and lengthy

;

they are convex downwards, but very slightly so ; hence the inter-

annular intervals are small here also. Their anterior ends are very

slightly iuturned, impinging but to a small extent on the membrana
tympaniformis, which completes the bronchial tubes internally, and,

in consequence of the absence of any three-way piece, passes con-

tinuously from, one bronchus to the other, so closing the tracheal tube

inferiorly. The fourth, fifth, and succeeding bronchial rings are

similar in character ; but their ends, which tend to be dilated pos-

teriorly, are successively more and more incurved to about the tenth.

Nowhere are the bronchial rings complete.

There is, at most, only a trace of a membrana semilunaris, in the

form of a very feeble, scarcely raised, antero-posteriorly directed

fold of mucous membrane.
Internally, the mucous membrane of the interior is greatly

thickened, forming a vocal cord, in the region of the last three

tracheal rings and first two bronchial semirings (vide fig. 1, b).

There is no trace of any intrinsic voice-muscle ; and the lateral tra-

cheal muscles stop at the point of insertion of the sterno-tracheales.

The genus Ajiteri/x, in the simplicity of the structure of its lower

larynx, stands on the same level as Struthio. In Apteryx mantelli

(figs. 3, 4) about the last dozen tracheal rings are quite simple in

form, with narrow interannular intervals, and no anterior and
posterior notching. The penultimate ring is produced slightly

downwards, in a triangular way, both anteriorly and posteriorly.

The last ring is also produced downwards anteriorly, but is incom-
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Bifurcating trachea of Apferyx mantelli, from before.

Fig. 4.

The same, from behind. About twice the natural size.

plete in the middle line behind ; it is slightly wider and stronger

than the preceding rings. The first two bronchial semirings on

each side closely resemble it in form ; the first semirings of opposite

sides are almost in contact at both extremities, the next pair being

more widely separated at those joints. There is only a narrow space

between the last tracheal and the first bronchial ring. The suc-

ceeding bronchial semirings are perfectly simple, rather deep and"

stout pieces of cartilage, separated by narrow interannular spaces,

and comjileted internally by a broad membrana tympanifoniis ; no-

where do they become complete circles. As in Struthio, there is no

pessulus, and no intrinsic muscle. There is a slight antero-pos-

teriorly directed vertical fold of mucous membrane between the two

bronchial apertures internally, and also a feebly developed vocal

cord on the external wall of the bronchi, where they diverge

from the trachea. The lateral muscles stop some way before the

end of the trachea, at the place where the sternotracheales are

inserted. Apteryx australis, A. haasti, and A. oweni have all been
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examined by me, and all agree closely in their tracheal structure

with A. ma'ntelli. My pecimeiis ofJ. australis and A. oweni (two)

agree together in having the last three tracheal rings incomplete

posteriorly ; whilst in A. mantelli and A. haasti, of which I have

seen only single specimens, the last ring alone is incomplete.

In the Ciisuariidce we meet with peculiarities in the structure

of the bifurcating trachea not existing in the other " Ratitse."

In Casuarius galeatiis (figs. 5, 6, p. 783) the trachea is somewhat di-

lated for the terminal inch or so of its extent, tranverseW and also

posteriorly. The last tracheal rings (for a number varying in dif-

ferent specimens, in the specimen in question 12, in another 23) are

incomplete in the middle Hne behind, though the posterior ends

are closely approximated together '.

These rings are tolerably uniform in breadth posteriorly, tapering

only somewhat at their extremities ; the iuterannular intervals are

mere chinks. Anteriorly, however, the rings being dilated in the

median line and attenuated laterally, theintervals are better developed.

The last 5 or 6 rings are rrore and more curved downwards anteriorly,

whilst their posterior moieties are somewhat dilated, their ends

gradually receding more and more from each other in the middle

line. There is no trace of apessulns.

The first bronchial semirings much resemble the last tracheal

rings, their anterior extremities being closely approximated together,

and their posterior ones dilated, and somewhat pointed, terminally.

The second, third, and fourth bronchial semirings are simple

cartilaginous hoops, tolerably deep, separated only by narrow in-

tervals, and, as usual, completed internally by a membrana tympani-

formis. The fifth, sixth, and seventh are similar but longer semi-

rings, the sixth and seventh being dilated anteriorly. The suc-

ceeding rings are similar but quite simple hoops, never forming

anywhere complete circles.

There is no trace of any intrinsic muscles. The sterno-tra-

cheales are inserted on the trachea at about tiie twelfth ring from the

last. Anteriorly they expand on the tracheal wall, and are in

contact with each other over the middle line, as is also the case in

BromcBUS, though not in the other three genera. A small part of

each muscle runs to be inserted into the posterior wall of the trachea

near the margin. The lateral muscle of the trachea passes between

these two portions of the sterno-trachealis of its side, but does not pass

down further than the commencement of the tracheal tympanum.

^ Between the extremities of eacli impevfect tracheal ring runs a short hand

of connective and elastic tissue, with the fibres running transversely. These

extend the whole length of the trachea, and when well developed have the ap-

pearance of a longitudinal band running along tlie middle line of the tube

posteriorly. By the contraction of these fibres, the ends of the tracheal rings,

where these are incomplete, or their more slender middle portions where per-

fect, are drawn together, and pressed into the interior of the tube, so forming

what at first sight looks very much like a longitudinal, though incomplete, tra-

cheal septum, such as is found in some Prooellariidte and other birds. In con-

sequence of this structure, a transverse section of the tracheal tympanum poste-

riorly presents two strong convexities separated by a median concavity.



1881.] TRACHEA IN THE " RATITE BIRDS. 783

'IK. a.

Bifurcating trachea of Castiarius galeatus, from before.

Fig. 6.

The same, from behind. About natural size. The portion of the sterno-trache-

ales muscles at their insertion is represented in each figure.
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As compared with Strut/do and Apteryx, all the tracheal and
hronchial rings are much less firm and more cartilaginous in Casuarius,

as also in Dronixus.

The membrana tymprtniformis completing the trachea below is a

simple membrane, passing continuously from one bronchus to the

other, with no intervening pessulus.

Internally, a very slight thickening of this membrane in an antero-

posterior direction, at the bifurcation of the tube, may be seen ; but

there is nothing that can be properly called a membra?ia semilunaris

present. The external A'ocal cord, on the other hand, situated over

the first two bronchial semirings, is very well-developed, with a

sharply-defined margin.

On the internal wall of the bronchus there is, in addition, a second,

much slighter and less prominent fold, slightly concave forwards, run-

ning somewhat obliquely backwards and downwards, and supported

by the anterior ends of the third and sixth bronchial semi-rings.

Besides Casuarius galealus, I have examined trachest of GG. bec~

carii, bennetti, uni-appendiculatus (2 specimens), and w^es^erwa/n'; and
in none of these species can I detect any difference of importance

from the arrangement I have described above. In the last-named

species (an adult specimen) there is a considerable amount of ossifica-

tion in the last tracheal and first bronchial rings. The mucous
fold on the internal walls of the bronchi varies much in develop-

ment in different specimens. In adults there is a great accumu-
lation of the fibrous and elastic tissures of the mucous membrane
in the region of the tracheal tympanum.
Of Bromaus novce-hollandice I have only, as yet, been able to

examine one trachea, and that too from a young specimen.

This closely resembles that of Casuarius ; but the number of im-
perfect tracheal rings seems to be considerably smaller, in the

specimen in question only the last three being incomplete behind.

The third and fourth bronchial sem.irings are considerably stronger

than the first two and the immediately preceding tracheal rings.

There is no pessulus ; but the membrana semilunaris, especially pos-

teriorly, seems to be better developed.

The insertion of the sterno-tracheales is as in Casuarius. The
lateral tracheal muscles extend down to within about I'o inch of the

end of the trachea.

In the genus llhea (as represented by R. americana and R. ma-
crorhyncha) a very dififerent condition of things occurs, tliere being
a highly-specialized and peculiar syrinx, provided with a pair of in-

trinsic muscles '.

' I had observed the peculiar syrinx of Ekea some months before I met with
M. Alix's short paper on this bird in the " Bulletin " of the Societ(S Philoma-
tique for 1874 (p. 38), in which he points out. for the first time, the fact that
llhca possesses a true syrinx. His account, which I here reproduce, runs as
follows :

—
" II y a ehez le Nandou un larynx inferieur. Les cordes Tocales sont

placees a I'origine des bronches, dont les premiers anneaux sont incomplet.s, en
sort que la parol interne qui leur coi-respond a I'aspect d'une membi'aue tym-
pauiloriue. Le reste des bronches e.st forrn^ par des anneaux complets." j?his

description is, as will be seen, very incomplete, and, in the last statement, in-
correct.
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In Rhea americana (figs. 7, 8) the average diameter of the trachea

interiorly is about 1 inch, and it is somewhat compressed from before

backwards. The cartilaginous traclieal rings are complete behind.

Bifurcating traohea of Bhea americana, from bei'ore.

Fig. 8.

The same, from behind. About the natural size. The intrinsic muscle has
been removed on the right side. In fig. 8 the fibrous band running down
the middle of the trachea posteriorly, as described above in Casuanus, is

also represented.

and closely approximated to each other. The last four tracheal

rings are soldered together to form a cartilaginous box, the con-
stituents of which are marked out by the interannular sutures, which
are only interrupted in the middle line anteriorly and posteriorly.
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The exact number of tracheal rings which are fused to form this box

varies in different specimens from four to six ; in some cases it is,

apparently, formed by four rings on one side and five on another.

The lowest tracheal ring is strongly concave downwards, but in front

in the middle line is transversely truncated. Posteriorly the tympanic

box is deeply and widely notched. There is a distinct, narrow,

cartilaginous pessulus, which runs from behind forwards, connecting

the anterior and posterior walls of this box, and interrupting, in

the mid line, the continuity of the memhrana tympanifornis, which

completes the bronchial walls internally.

The first bronchial semiring is nearly straight, and of cylindrical

form. It is closely connected at its extremities with the last tracheal

ring ; but between these points is a pretty wide, lunate, interannular

interval. The anterior ends of these first semirings are inturned con-

siderably, but do not meet each other, or the pessulus
; posteriorly

they do not extend inwards, by some way, as far as the preceding or

succeeding rings. The second bronchial semiring is similar in form,

but dilated slightly behind ; it is closely approximated to the pre-

ceding ring in the greater part of its extent, but is anteriorly strongly

curved downwards (in a somewhat sinuous way), so that here a con-

siderable space is left between the two semirings in question. The
third and fourth rings are considerably dilated, and produced in-

wards, posteriorly ; anteriorly, in the particular specimen figured,

they are fused into a comparatively narrow ring. The fifth, sixth, and

succeeding semirings are quite simple incomplete hoops of cartilage,

which become smaller and less complete internally as they approach

the lungs.

Between the pessulus in the middle line and the tracheal box and

first four bronchial semirings, is spread a membrane, completing the

tracheal and bronchial walls at the bifurcation of the tube. This

memhrana tympaniformis is thinnest posteriorly; but in the middle

part of its extent, over a triangular area—the base of the triangle

resting on the pessulus, whilst the apex is at the posterior end of the

fourth bronchial semiring—it is thickened and of a fibro-cartilaginous

consistency.

From the sides of about the last ten tracheal rings a single thin

but broad band of muscle arises, the fibres of which, running down-

wards and forwards, are inserted into the anterior halves of the first

five bronchial semirings and the membranes between them, extending,

in some specimens, almost to the anterior tips of the first two semi-

rings. This muscle is therefore in all respects a true intrinsic

syringeal one. The lateral tracheal muscle stops anteriorly to the

origin of the intrinsic one.

Internally, there is a well-marked, sharp-bordered memhrana
semilunaris, resting on the pessulus, developed between the bronchi.

In the space corresponding to the interval between the last tracheal

and first bronchial rings, an accumulation of the fibrous and elastic

tissues of the living membrane of the bronchus gives rise to a well-

developed vocal cord.

Rhea macrorhyncha closely resembles, in all respects, B. americana
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in the structure of its syrinx. In the single specimen I have by me,

the tympanic box is anteriorly marked by four sutures on one side,

and by three only on the other, as sometimes happens in R. ameri-

cana (as, e. g., in the specimen described and figured above).

Reviewing the facts herein detailed, the most striking fact that

comes out is the great difference exhibited by Hhea when compared

with the four other genera described. In the possession of a tracheal

box formed by the fusion of the few last tracheal rings, in the

greater amount of specialization of the first two bronchial semirings

of each side, in the presence of distinct interannular membrane-covered

fenestrse, in the development of a well-marked cartWaginous pessuhis,

and in the possession of a pair of true intrinsic syringeal muscles run-

ning from the trachea to the bronchial semirings Hhea stands out by
itself as sharply opposed to all the remaining "Ratite" birds. Of the

latter, Struthio and Apteryx, as far as regards tracheal structure,

form one group, the Casuariidae another, the difference between the

two being, however, comparatively slight as compared with those

between them generally and Rhea.

Struthio and Apteryx, in the tendency of the trachea to narrow

before its bifurcation, in the greater amount of solidity of the

cartilaginous structures, in the more sharply-defined junction be-

between the two constituent parts of the bifurcating trachea, owing

to the better development of the few last tracheal rings, differ

from the Casuariidae, where the terminal part of the trachea tends to

develop into an expanded tympanum, the cartilaginous structures

are softer and more pliant, the terminal tracheal rings are narrower

and tend, especially in Casuarius, to become imperfect posteriorly,

and the junction of trachea and bronchi is less marked. In the

Casuariidse, too, the insertion of the sterno-tracheales is different

from that of the other genera.

As regards the alleged absence of a lower larynx (or " syrinx ")

in these " Ratite " birds, it is obviously untrue as regards the genus

Rhea. In the other genera, an answer is less easy, and its nature

must depend upon what is meant by the term " lower larynx."

The presence of intrinsic voice-muscles cannot be regarded as

essential in the definition of that term, any more than the develop-

ment of a jsessw/MS ; indeed either or both (e.g. Conopophaga) may
be absent in birds with well-developed vocal organs. If the presence

of semirings externally, and of a viembrana tympuniformis internally,

forming the walls of the bronchi, and of vocal cords developed in the

interior of those tubes, be held to be sufficient to characterize a

"syrinx," then it will be incorrect to say that the Ratite birds have

no voice-organs'. As I have here shown, all these three structures are

1 It is sometimes, though most erroneously, supposed that because a bird

has no intrinsic voice-muscles, it is, therefore, mute. Were such the case, all

the Galliufe, Ducks, Chauna, and many other noisy birds should be Toiceless.

As regards the Ratitw, the statement made by Meckel that they are mute or

nearly so {I.e. p. 571), is, I believe, equally groundless. I am assured by Mr.
Bartlett that all, except perhaps the Apteryx, have tbe power of making con-

siderable noises. As regards the Ostrich, indeed, Livingstone states that it

is frequently diiBcult to distinguish its bellowing from the roaring of the Lion.
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present, variously developed, in the genera in question, together

with at least a rudiment of a memhrana semilunaris. If a bird

existed with its tracheal rings in no way modified at the bifurcation,

with the bronchi, in their course thence forward to the lungs, com-
pletely encircled by tracheiform rings of simple form, and with no

vocal cords or semilunar membrane, it might be said with truth that

in such a form " there is no lower larynx." But, so far as I know, no

existing bird possesses so simple an arrangement, though some of

the Cathartidae approach such a type very nearly.

8. On some Flycatchers lately added to the Collection of

the British Museum. By R. Bowdler Sharpe, F.L.S.,

F.Z.S.^ he, Department of Zoology, British. Museum.

[Eeceived June 17, 1881.]

(Plate LXVII.;

The acqiiisition of the Gould collection has naturally added a large

number of skins to the national collection ; and it has increased our

series of Flycatchers considerably, so that I am enabled to correct

some errors which have crept into the Catalogue of Birds.

Genus Zeocephus, Bp.

{Cf. Sharpe, Cat. B. vol. iv. p. 343.)

I have now for the first time seen the adult male of Zeocephus

rufus ; and I find it to be a long-tailed bird, resembling a Terpsi-

phone ; and it is doubtful now whether Zeocephus can be separated

as a genus from the above-named one. The male of Zeocephus

rufus is similar to the bird described by me (/. c), which n)ust have

been a female, but differs in its richer chestnut plumage and in

its elongated central tail-feathers, which measure 7 inches in length.

Terpsiphone sMiTHii (Frasef).

Muscipeta smithii, Fraser, P. Z. S. 1843, p. 34 ; Allen and

Thomps. Exped. Niger, ii. p. 492.

Tchilrea smithii, Hartl. Orn. West-Afr. p. 91 ; Cass. Pr. Philad.

Acad. 1859, p. 42 ; Hartl. J. f. O. 1861, p. 168 ; Gray, Hand-1. B.

i. p. 333, no. 5018.

Terpsiphone smithii, Finsch and Hartl. Vog. Ostafr. p. 312, note.

The type of this species is in the Gould collection ; and I was

surprised to find what a good species it really is, and how different

from T. rufiventris, with which I had united it. In fact it comes

nearest to T. tricolor, from which it differs in its rufous back.

Malurtjs cvanochlamys, sp. n.

Malurus cyuncus, Sharpe, Cat. B. iv. p. 286 (nee Ellis).

Adult male. Similar to M. cyaneus of New South Wales, and,

like that species, having the head, ear-coverts, and mantle of the same
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tint, but the blue much lighter, pale, and of a silvery cobalt, instead

of tlie deep cobalt-blue of M. cijnneus. The mautle is also smaller

and more circumscribed.

Hab. Moretou Bay {F. Strange). Gould Coll.

Rhipidura MACGiLLivRAYi, sp. n. (Plate LXVII.)

Adult male. General colour above brown, the head dull ashy

grey ; least wing-coverts liive the back ; median and greater coverts

dusky brown, tipped with white, forming a double band across the

wing ;
primary-coverts and quills dusky brown, the secondaries

externally margined with fulvous, the innermost with white ; upper

tail-coverts blackish ; tail-feathers blackish, all but the centre ones

with wliite shafts and very narrowly tipped with ashy whitish, which

extends a little way down the end of the inner webs in the outermost

feathers, the last tail-feather being whitish on the outer web, brown

towards the end ; lores dusky blackish ; ear-coverts and feathers

below the eye ashy brown ; above the lores a spot of dull white,

and changing to ochreous buff above the eye ; chin and fore part of

cheeks dull white, the hinder cheeks ochraceous buff like the under

surface of the body, becoming deeper on the thighs and hghter on

the under tail-coverts ; under wing-coverts and axillaries ochraceous

buff; quills dusky brown below, light ashy along the edge of the

hiner web. Total length 6-2 inches, culmeu 0-45, wing 2*9, tail 3-5,

tarsus 0"7.

Adultfemale. Similar to the male in colour. Total length 6-2

inches, cuhnen 0-5, wing 27, tail 3-4, tarsus 07.

Hah. Lord Howe's Island, Sept. 13, 1853 {J. Macgillivraij)

.

Gould collection.

Examples of this Flycatcher were found in a box of birds collected

during the voyage of H.M.S. 'Herald' which contained several other

rarities from Lord Howe's Island. The present species (which I

dedicate to the memory of John Macgillivray, who collected the

specimens) is a very distinct one, differing at once from B. albiscapa

and the other allied species by the conspicuous ochreous-buff spot

above the eye, this being white in the other Rhipidurce enumerated

by me (/. c).

SiPHIA OBSCXJRA, sp. n.

Adult. General colour above olive greenish, inclining to Hghter

olive on the rump and upper tail-coverts ;
quills light olive-brown,

edged with' the same brighter olive as the rump ; wing-coverts dark

olive-green like the back ;
quills dusky brown, externally olive-green,

the primaries edged with brighter olive ; crown dark slaty grey, with

a slight wash of oli\e-green ; lores dusky blackish, surmounted by

a white streak from above the ear-coverts to the base of the bill

;

ear-coverts dusky ash-brown with whitish shaft-lines ; cheeks and

under surface of body isabelline-brown, a little whiter on the throat

and centre of the breast ; thighs deeper and more tawny ; under wing-

coverts and axillaries olive, the latter with a tinge of brighter olive-

yellow ;
quills dusky brown below, fulvescent along the edge of the
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inner web. Total length 5 inches, culmen 0'55, wiug 2*4, tail 2*25,

tarsns 0'9.

Hab. Borneo, Gould collection.

After comparing this dull-coloured Flycatcher with examples of
several genera of Muscicapidse, I have come to the conclusion that it

is a Siphia belonging to the olive section (cf. Sharpe, Cat. B. iv.

p. 443), but differing from all the species by its olive tail, grey cap,

and white eyebrow.

9. On the Birds of Sandakan, North-east Borneo. By
E. BowDLER Sharpe, F.L.S., F.Z.'S., Department of

Zoology, British Museum.

[Eeceived June 21, 1881.]

My friend Mr. W. B. Pryer some time ago forwarded to me
three large collections which he had made in the new district of

Sandakan in North-eastern Borneo ; and a list of the species repre-

sented in them is here given. Unfortunately only one species

appears to be actually new to science ; but several birds unknown to

the avifauna of Borneo are recorded, and a few remarks on some of
the rarer species are added. Owing to many calls upon my time, I

have had no opportunity before of describing Mr. Fryer's collections,

for which I owe him an apology.

In the present paper, I have quoted Count Salvadori's ' Uccelli di

Borneo,' both as regards nomenclature and classification, departing

therefrom in only a very few instances.

1. Falco communis, Gm.
Falco communis, Sharpe, Cat. B. i. p. 3/6 ; Salvad. Ucc. Born. p. 1.

A young male. I also saw, a few years ago, a fine adult Peregrine

in the Marquis of Tweeddale's collection, which had been sold to

him by a dealer as from North-eastern Borneo. Hitherto the occur-

rence of the Peregrine Falcon in Borneo has rested upon a specimen
procured by the late Mr. Motley at Banjermassing.

2. Microhierax latifrons.

Microhierax latifrons, Sharpe, Ibis, 1879, p. 237, pi. vii.

One specimen with the broad white forehead characteristic of

the species. Without in the least doubting Mr. Whitely's good
faith in his correspondent who sent him two specimens of this spe-

cies said to be from the Nicobars {cf. Gurney, Ibis, 1881, p. 274),

I greatly doubt the possibility of such a bird having escaped all the

researches of such naturalists as Mr. Davison and Capt. Wimbeiley,
who have resided for a long time in these islands and thoroughly

worked their ornithology. As is well known, the members of the

genus Microhierax are very restricted in their range ; and it is scarcely

possible that M. latifrons should inhabit N.W. Borneo and the

Nicobars, with the Malayan peninsula and its species M . fringillarius

interposed.
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3. Spilornis pallidus, Walden.

Spilornis pallidus, Sharpe, Cat. B. i. p. 290.

Spilornis bacha (Daud.), Salvad. t. c. p. 7.

In the first collection was a female with remains of the young

plumage about the head; in the third collection an adult male.

4. Pernis ptilonorhynchus (Temm.)

Pernis ptilonorhynchus, Salvad. t. c. p. 9 ; Sharpe, Cat. B. i.

p. 347.

This species of Honey-Buzzard was discovered by Doria and

Beccari near Sarawak, and at the time of writing my Catalogue was

not known as an inhabitant of Borneo. Three specimens have been

sent by jNIr. Pryer from Sandakan ; and I am by no means certain

that the Honey-Kite from the Indo-Malayan islands is not a different

species from the bird inhabitin;^ the Indian Peninsula ; but no doubt

a large series would be required for comparison.

5. Haliastur intermedius, Gnrney.

Haliastur intermedins, Sharpe, Cat. B. i. p. 314.

H. Indus (Bodd.), Salvad. t. c. p. 12.

An adult specimen.

6. Spizaetus limnaetus (Horsf.).

Spizaetus limnaetus, Salvad. #. c. p. 15.

An adult bird in the uniform dark-brown stage usually met with

in Borneo.

7. Ketupa ketupa (Horsf.)

Ketiipa javanensis. Less. ; Salvad. Ucc. Born. p. 20 ; Sharpe,

Cat. B. ii. p. 8.

Two specimens, both adult.

8. NiNox scutulata (Raffl.).

Ninox scutulata, Sharpe, Cat. B. ii. p. 1.56.

Ninox horneensis, Bp., Salvad. t. c. p. 18.

A single adult specimen.

9. Scops i.EMPiJi (Horsf.).

Scops lempiji, Sharpe, Cat. B. ii. p. 91 ; Salvad. t. c. p. 19.

10. Loriculus galgulus (L.).

Loriculus galyalus, Salvad. t. c. p. 26.

An adult bird.

11. Harpactes diardi (Temm.)

Pyrotrogon diardi, Salvad. t. c. p. 28.

12. Harpactes kasumba (Raffl.).

Pyrotrogon kasumba, Salvad. t. c. p. 29.



792 MR. R. BOWDLER SHARPE ON THE [JunC 21,

13. Harpactes duvauceli (Temm.).

Pyrotrogon duvauceli, Salvad. t. c. p. 29.

14. XanthoLvEma duvauceli (Less.).

Xantholcema duvauceli, Salvad. t. c. p. 38.

15. Calorhamphus FULiGiNosus (Temm.).

Cnlorhamphus fuliginosus, Salvad. t. c. p. 39.

1 6. Iyngopicus aurantiiventris, Salvad.

Jyngipicus aurantiiventris, Salvad. t.c. p. 11, tav. iv. fig. 2.

17. Xylolepes validus (Temm.).

Xylolepes validus, Salvad. t. c. p. 43.

18. Callolophus puniceus (Horsf.).

Gallolophus puniceus, Salvad. t. c. p. 49.

19. Alophonerpes pulverulentus (Temm.).

Alophonerpes pulverulentus, Salvad. t.c. p. 51.

20. Thriponax javensis (Horsf.).

Thriponax javensis, Salvad. t. c. p. 52.

21. TiGA JAVANENSIS (Ljung.).

Tiga javanensis, Salvad. t. c. p. 54.

22. Meiglyptes tristis (Horsf.).

Meiglyptes tristis, Salvad. t. c. p. 56.

23. Meiglyptes tukki (Less.).

Meiglyptes tukJci, Salvad. t. c. p. 57-

24. Micropternus badiosus (Temm.).

Micropternus badiosus, Salvad. t. c. p. 58.

25. Chrysococcyx xanthorhynchus (Horsf.).

Chrysococcyx xanthorhynchus, Salvad. t. c. p. 62.

A young specimen in a very interesting stage of plumage, being
white banded with brown below, the head uniform light rufous, the
back also pale rufous with green bands, here and there a purple
feather appearing and distinguishing the species.

26. SuRNicuLus LUGUBRis (Horsf.).

Surniculus lugubris, Salvad. t. c. p. 63.

27. Cacomantis merulinus (Scop.).

Cacomantis merulinus, Salvad. t. c. p. 64.

28. Rhynortha chloroph^a (RafB.).

Rhynortha chlorophcea, Salvad. /. c. p. 69.

29. Rhopodytes borneensis.

Rhopodytes borneensis, Salvad. t. c. p. 72.
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30. Rhopodytes erythrognathus (Hartl.),

Rhopodytes erythrognathus, Sharpe, P. Z. S. 1873, p. 604.

31. Zanclostomus javanicus (Horsf.).

Zanclostomus javanicus, Salvad. #. c. p. 75.

32. Centrococcyx eurycercus (Hay).

Centrococcyx eurycercus, Salvad. t. c. p. 78.

33. Anorrhinus galeritus (Temm.).

Anorrhinus galeritus, Salvad. t. c. p. 70.

34. Merops sumatranus, Raffl.

Merops bicolor, Salvad. t. c. p. 90 (nee Bodd.).

35. Nyctiornis amicta (Temm.).

Nyctiornis amicta, Salvad. t. c, p. 91.

Among the specimens sent is a young one in the green stage of

plumage, with a slight indication of the lilac frontal plumes appearing,

and on the breast some red feathers, which, however, appear to be

more orange-red than scarlet, as in the fully adult birds.

36. Pelargopsis leucocephala (Bodd.).

Felargopsis leucocephala, Salvad. t. c. p. 95.

37. Ceyx dillwynni, Sharpe.

Cet/x dillwynni, Salvad. t. c. p. 99.

Three perfectly adult specimens with the characteristic scapulars

of the species.

38. Halcyon coromanda (Lath.).

Callialcyon coromanda (Lath.); Salvad. t,c. p. 101.

39. Halcyon concreta (Temm.).

Caridagrus concretus (Temm.), Salvad. t. c. p. 102.

Two adult specimens.

40. Halcyon chloris (Bodd.).

Sauropatis chloris (Bodd.), Salvad. t. c. p. 103.

41. Carcinetjtes melanops (Temm.).

Lacedo melanops (Temm.), Salvad. t. c. p. 104.

A beautiful adult specimen, with the black collar round the hind

neck perfectly developed.

42. EURYSTOMUS orientalis, L.

Eurystomus orientalis, Salvad. t. c. p. 105.

43. CoLLOCALiA LiNCHi, Horsf. & Moorc.

Collocalia linchi, Salvad. i.e. p. 121.

Prog. Zool. Soc— 1881, No. LL 51
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44. Gerygone sulfurea. Wall.

Gerygone sulfurea, Sharpe, Cat. B. iv. p. 214.

T have compared the single specimen sent by Mr. Pryer with the

type of G. sulfurea, and find that it agrees better with this species

than with G. flaveola, though the latter bird is also said to inhabit

Borneo. In the Gould collection also was a specimen of the present

bird, marked as being from the " Philippines."

45. SiPHIA BANYUMAS (Horsf.).

Siphia banyumas, Sharpe, Cat. B. iv. p. 449.

Cyornis lanyumas (Horsf.), Salvad. t.c. p. 130.

Adult male, female, and young.

46. Hypothymis occipitalis (Vig.).

Hypothymis occipitalis, Sharpe, Cat. B. iv. p. 275.

Hypothymis azurea, Salvad. t. c. p. 133 (nee Bodd.).

47. Bhipidura javanica (Sparrm.).

Rhipidura javaniea, Sharpe, Cat. B. iv. p. 332.

Leucocerca javanica (Sparrm.), Salvad. t. c. p. 135.

48. Rhipidura perlata (Miill.).

Rhipidura perlata, Sharpe, t. c. p. 328.

Leucocerca perlata (Miill.), Salvad. t. c, p. 136.

49. Terpsiphone affinis (Hay).

Terpsiphone affinis, Salvad. t. c. p. 137.

50. Philentoma velatum (Temm.).

Philentoma velatum, Salvad. t.c. p.l32; Sharpe, Cat. B. iv. p. 365.

51. Philentoma pyrrhopterum (Temm.).

Philentomapyrrhopterum, Salvad. t. c. p. 138; Sharpe, ^.e. p. 366.

52. Rhinomyias pectoralis (Salvad.).

Rhinomyias pectoralis, Sharpe, Cat. B. iv. p. 368.

Setaria pectoralis, Salvad. t. c. p. 233, tav. iv. fig. 1

.

53. Artamus leucorhynchus (L.).

Artamus leucorhynchus, Salvad. t. c. p. 140.

54. Pericrocotus igneus, Blyth.

Pericrocotus igneus, Salvad. ^. c. p. 144.

55. Lalage terat (Bodd.).

Lalage terat, Salvad. t. c. p. 145.

56. Lalage culminata (A. Hay).

Lalage culminata, Sharpe, Cat. B. iv. p. 104.

Volvoeivora schierbrandii, Pelz., Salvad. t. c. p. 149.
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57. Hemipus obscurus (Horsf.).

Hemipus obscurus, Sharpe, Cat. B. iii. p. 305.

Myiolestes obscurus (Horsf.), Salvad. t. c. p. 156.

58. Irena crinigera.

Irena crinigera, Sharpe, Cat. B. iii, p. 267 ; Grould, B. Asia,

pt. xxxii.

Irena cyanea, Salvad. ^. c. p. 151 (nee Begbie).

Adult males and females.

59. DissEMURus BRACHYPHORus (Temm.).

Dissemurus brachyphorus, Salvad. t. c. p. 154,

60. Tephrodornis gularis (Raffl.).

Tephrodornis gularis, Salvad. t.c. p. 156.

61. Lanius cephalomelas, Bp. Rev. et Mag. de Zool. 1853,

p. 436 ; Walden, Ibis, 1868, p. 70.

Lanius lentet, Horsf., Salvad. t. c. p. 158.

L. similis L. bentet, sed capite nuchaque nigris pileum formanti-
bus, interscapulio et dorso superiore dare cineraceis distinguendus.

Long. tot. 9, culm. 0'8, alee 3'52, Cauda 5'1, tarsi 1*05.

Mr. Pryer has sent a specimen of this Shrike, which agrees with
one from Sandakan already in the British Museum. These in turn
agree with Philippine examples, and seem to belong to a distinct race

of L. bentet.

62. Pityriasis gymnocephala (Raffl.).

Pityriasis gymnocephala, Salvad. t. c. p. 159.

63. Dendrophila frontalis (Horsf,).

Bendrophila frontalis, Salvad. t. c. p. 161.

64. Prion ocHiLUS xanthopygius, Salvad. t. c. p. 162.

65. Prionochilxjs thoracicus (Temm.).

Prionochilus thoracicus, Salvad. t. c. p, 163.

A large series.

66. Prionochilus macuxatus (Temm.).

Prionochilus maculatus, Salvad. t.c. p. 164.

67. Dictum pryeri, sp, ru

D. simile D. nigrimento, Salvad., sed gutture toto, colli et corporis

lateribus nigris distinguendum. Long, tot. 2' 9, culm. 04, alee

1"85, caudcB 1*0, tarsi 0'45.

The first collection sent by Mr. Pryer contained a single spe-
cimen of this Bicceum : it appeared to be quite different from
D. nigrimentum, which is in the collection of the British Museum.
Subsequently Mr. Pryer forwarded some more adult males in his

second and third consignments ; and as all of the'se agree in having
the whole of the throat black, I have no doubt that it is a good
species, 51*
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68. Dictum trigonostigma (Scop.)-

DiccEum trigonostigma, Salvad. t.c. p. 166.

69. Anthreptes hypogrammica (S. Mull.).

Anthreptes hypogrammica, Shelley, Monogr. Nect. p.305, pi. xcviii.

Hypogramma nuchalis (Blyth), Salvad, t. c. p. 172.

70. ^THOPYGA siparaja (Raffl.).

Mthopyga siparaja, Shelley, t. c. p. 57, pi. xix.

JEthopyga eupogon. Cab., Salvad. t.c. p. 173.

71. CiNNYRis HASSELTi (Temm.).

Cinnyris hasselti, Shelley, t. c. p. 127, pi. xlii.

Nectarophila hasseltii (Temm.), Salvad. t. c. p. 177.

72. Chalcostetha insignis (Jard.).

Chalcostetha insignis, Salvad. t. c. p. 177; Shelley, t.c. p. 87,

pi. XXX.

73. Anthreptes malaccensis (Scop.).

Anthreptes malaccensis, Salvad. t. c. p. 178 ; Shelley, t. c. p. 315,
pi. ci. fig. 2, and pi. cii.

74. Anthreptes phcenicotis (Temm.).

Anthreptes phoenicotis, Shelley, t.c. p. 325, pi. cv.

Chalcoparia singalensis (Gm.), Salvad. t. c. p. 180.

75. Arachnoraphis flavigastra (Blyth).

Arachnoraphis jiavigastra, Shelley, t. c. p. 373, pi. cxx.

Arachnothera eytonii, Salvad. t. c. p. 182.

76. Arachnothera longirostra (Lath.).

Arachnothera longirostra, Salvad. t. c. p. 186 ; Shelley, t. c.

p. 357, pi. cxiv.

77. JEgITHINA VIRTDIS (Bp.).

lora scapularis, Horsf., Salvad. t.c. p. 190.

78. Chloropsis zosterops, Vig.

Phyllornis sonneratii (J. & S.), Salvad. t. c. p. 193.

79. Pycnonotus analis (Horsf.).

Pycnonotusanalis, Salvad. t.c. p. 197.

80. Pycnonotus simplex (Less.).

Pycnonotus hrunneus and P. modestus, Blyth, J. A. S. Beng. xiv.

p. 568.

Microtarsvs olivaceus, Moore in Horsf. & Moore's Cat. B. E.L
Co. Mus. i. p. 249.

Four specimens sent by Mr. Fryer. Mr. Hume (Str. F. 1878,
p. 309) has pointed out the differences between this species and
P. plumosus of Blyth. He calls it Ixos hrunmus (Blyth) ; but.
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after a thorough study of the genus, I have no hesitation in consi-

dering it to be the true P. simplex of Lesson ; and this name should

be restored to it.

81. MiCROPUS MELANOCEPHALUS (Gm.).

Brachypodius melanocephalus, Salvad. t. c. p. 201.

By comparing the type of the genus Micropus, Swains. (Classif.

B. ii. p. 226), which is Micropus chalcocephalus, with Brachypodius
melanocephalus, which is the type of the genus Brachypodius, it will

be found that they are generically the same ; and hence Brachypo-
dius of Blyth (1845) is a synonym oi Micropus of Swainson (1837).

82. Hemixus malaccensis (Blyth).

Hypsipetes malaccensis (Blyth), Salvad. t. c. p. 202.

This species is not a true Hypsipetes, but a Hemixus with well-

developed rictal bristles.

83. Tricholestes criniger (Blyth).

Tricholestes minutus (Hartl.), Salvad. t.e. p. 205, tav. v. fig. 1.

84. Criniger gutturalis (S. Miill.).

Criniger gutturalis, Salvad. t. c. p. 206.

85. Criniger PHiEOCEPHALUs (Hartl.).

Criniger phcBocephalus, Salvad. t. e. p. 207-

86. loLE OLIVACEA, Blyth.

lole olivacea, Salvad. t. c. p. 210.

Two adult specimens.

87. Cyanoderma bicolor (Blyth).

Cyanoderma erythropterum (Blyth), Salvad. t. c. p. 213.

88. Herpornis brunnescens, Sharpe, Ibis, 1879, p. 257.

89. Macronus ptilosus, J. & S.

Macronus ptilosus, Salvad. t.c. p. 216.

90. Drymocataphus capistratoides (Temm.).

Drymocataphus capistratoides, Salvad. t. c. p. 218.

91. Brachypteryx umbratilis (Temm.).

Brachypteryx umbratilis, Salvad. t. c. p. 220.

92. Brachypteryx malaccensis, Hartl.

Brachypteryx malaccensis, Salvad. t. c, p. 222.

93. Kenopia striata (Blyth).

Kenopia striata, Salvad. t. c. p. 224, tav. v. fig. 2.
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94. Malacopteron majus, Blyth,

Malacopteron majus, Salvad. t. c. p. 225.

95. Pitta xjssheri, Sharpe.

Pitta ussheri, Sharpe, P. Z. S. 1879, p. 94 j Gould, B. Asia,

pt. xxix.

A beautiful specimen of this rare Pitta.

96. Pitta c^rulea (RaflS.),

Pitta eoerulea, Gould, B. of Asia, pt. xxx.

New to Borneo. Four specimens. One male is marked by

Mr. Pryer " Obtained at Upak, March 13, 18/8. Eyes brown,

black pupil ; beak black; legs brown."

97. Pitta baudi, MUU. & Schl.

Pitta baudi, Salvad. t. c. p. 243 ; Gould, B. Austr. pt. xxix.

98. Pitta muelleri (Bp.).

Pitta muelleri, Salvad. t. c. p. 240.

99. Calyptomena viridis, Raffl.

Calyptomena viridis, Salvad. t. c. p. 1 06.

100. EuryljEmxjs ochromelas, Raffl.

Eurylcemus ochromelas, Salvad. t. c. p. 108.

101. Cymborhynchtjs macrorhynchus (Gm.).

Cymborhynchus macrorhynchus, Salvad. t.c. p. 109.

102. Orthotomtjs cineraceus, Blyth.

103. Orthotomus rtjficeps, Less.

Orthotomus rujiceps, Salvad. t. c. p. 248.

104. Henicurus frontalis, Blyth.

Henicurus frontalis, Elwes, Ibis, 1872, p. 259, pi. ix. ; Salvad.

t. c. p. 258.

105. CiTTOCiNCLA stricklandi (Motl. & Dillw.).

Cittocincla stricklandi, Salvad. t. c. p. 253.

106. CopsYCHUs AMCENUs (Horsf.)

.

Copsychus amoenus, Salvad. t. c, p. 255.

107. Anthus gtjstavi, Swinh.

Anthus gustavi, Sharpe, Ibis, 1879, p. 262.

108. MUNIA atricapilla (V.).

Munia atricapilla, Salvad. t. c. p. 265.
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109. MUNIA LEUCOGASTRA (Blvth).

Munia leucogastra, Salvad. t. c. p. 267.

110. Calornis chalyb^us (Horsf.).

Calornis chalybceus, Salvad. t. c. p. 271.

111. Orioltjsxanthonotus, Horsf.

OrioJus xanthonotus, Salvad. t. c. p. 277.

112. Platysmurus aterrimus (Temm.).

Platysmurus aterrimus, Salvad. t. c. p. 279.

113. CoRONE enca (Horsf.).

Corone enca, Sharpe, Cat. B. iii. p. 43.

Corona validus, Temm., Salvad. t. c. p. 281.

114. PlATYLOPHUS CORONATUS (Raffl.).

Platylophus coronatus, Salvad. t.c. p. 280.

Two specimens agreeing with the Sumatran type.

115. Treron vernans (L.).

Treron vernans, Salvad. t. c. p. 286.

116. Treron FULVicoLLis (Wagl.).

Treron fulvicollis, Salvad. t. c. p. 288.

117. Ptilopus jambu (Gm.).

Ptilopusjamhu, Salvad. t. c. p. 289.

118. CaRPOPHAGA ^NEA (L.).

Carpophaga cenea, Salvad. t. c. p. 290.

119. Myristicivora bicolor (Scop.).

Myristicivora bicolor, Salvad. Ann. Mus. Civic. Genov. ix.

p. 276.

An adult specimen.

120. Spilopelia tigrina (Temm.).

Spilopelia tiyrina, Salvad. t. c. p. 297.

121. TuRTUR DussuMiERi (Temm.).

Turtur dussumieri, Bp. Consp. ii. p. 65 ; "Wall. Ibis, 1865, p. 392.
Count Salvadori includes in his work on the birds of Borneo

only Streptopelia bitorquata { = Turtur bitorquata) with a query,
the species being included in the Bornean list only on the authority
of Gray. The specimens now sent by Mr. Pryer agree with
Bonaparte's diagnosis of T. dussumieri, which must be added
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to the avifauna of Borneo ; and therefore Mr. Wallace's sugges-

tion (/. c.) that Bonaparte had made an error in locality, is not

borne out.

122. Megapodius cumingi, Dillw.

Megapodius cumingi, Salvad. t. c. p. 302.

123. EUPLOCAMTJS IGNITUS (Lath.).

Euplocamus nobilis, Sclater, Salvad. t. c. p. 306.

124. ROLLULUS ROULOUL (Scop.).

Rollulus rouloul, Salvad. t. c. p. 308.

125. SaUATAROLA HELVETICA (L.).

Squatarola helvetica, Salvad. t. c. p. 313.

126. jEgialitis geoffroyi (Wagl.).

^gialitis geqfroyi, Salvad. t. c. p. 318.

127. Tringoides hypoleucus (L.).

Tringoides hypoleucus, Salvad. t. c. p. 326.

128. NuMENius uropygialis, Gould.

Numenius phceopus (L.), Salvad. t. c. p. 333.

129. Erythra phoenicura (Penn.).

Erythra phoenicura, Salvad. t.c. p. 340.

130. Ardea sumatrana, Raffl.

Ardea sumatrana, Salvad. t. c. p. 344.

131. Butorides JAVANicA (Horsf.).

Butorides javanica, Salvad. t. c. p. 351.

132. BuBULCUs coROMANDUS (Bodd.).

Bubulcus coromandus, Salvad. t. c. p. 340.

133. SuLA fiber (L.).

Sula fiber, Salvad. t. c. p. 369.

A young and a fully adult bird. This species has never been

before recorded from Borneo, though Count Salvadori (/. c.) foretold

its occurrence. I fully suspect that the young birds recorded by

me (' Ibis,' 1879, p. 272) from the Lawas river and Sandakan really

belonged to this species, and not to S. piscatrix, to which I re-

ferred them.

134. PUFFINUS LEUCOMELAS, T. & S.
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10. On the Land- Shells of the Island of Socotra collected

by Prof. I. Bayley Balfour. By Lieut.-Colonel H. H.

GoDwiN-AusTEN, F.R.S., F.Z.S., &c.—Part II. Heli-

cacese*.

(Plates LXVIII., LXIX.)

The most abundant Pulmouiferous shells on the island of Socotra are

those of a subgenus o(Buliminus, which Mr. Geoffrey Nevill separated

and distinguished under the title Achatmelloides, upon the then only

known species B. socotrensis of Pfeiffer, one of the most distinct

forms of the group. Achatmelloides (which I propose for the present

to restrict to species of this island until we possess a larger series of

the land-shells of the adjacent mainland, almost unknown at present)

may be divided into two well-marked divisions :

—

a, with well

costulated sculpture ; b, smooth and polished. A broad, rather

flat columellar margin, more or less plicate, is characteristic of the

subgenus, and is well shown in the type (vide fig. 1 a, Plate LXVIIL).
There is a third group of Bulimini peculiar to Socotra, c, charac-

terized by their thin fragile shells, while the columellar margin still

assimilates to that of the more solid shells of the first group (compare
fig. 5 a, Plate LXVIIL, with fig. 9 a, Plate LXIX.). As yet we
know nothing of their anatomy ; but as they approach in form and
coloration B. velutinus, Pfr., which is the type of Albers's subgenus
Pachnodus, I have placed them in that subgenus for the pre"^nt.

Groups a and b show, in a very interesting manner, how gradually

species have been modified, and yet how close they remain as a

whole. Take, for instance, the markings in A. socotrensis and
socotrensis var. elongatus, and observe how the spiral markings iu

the former have become longitudinal on the sides of the longer

whorls of the latter, and how these last again have been modified in

A. tigris into still more pronounced longitudinal rays of colour,

while the shell has changed into the more elongate form and lost its

ribbed sculpture. Again, in A. zehrinus we have another modification

of the same spiral bands seen in A. socotrensis, but in a still more
solid glossy shell. In A. balfoiiri, in the first 4 or 5 whorls only do
we find any coloured bands retained ; these, as the shell becomes
mature, are lost altogether. Plain unmarked varieties occur in many
of the species. A. hadibuensis has the coloured patches very irre-

gularly arranged, but still oblique to the costulation ; while in A.
ffollonsirensis, the most ornamented of ail, this type of coloration is

crossed by a well-marked almost continuous spiral band of colour.

A. semicastaneus presents in its form and coloration quite another

sort of variation in another direction.

In bringing the list of Socotran Land-shells to a conclusion iu this

paper, I think it due (as a member of the Committee for the explora-

tion of the island) to express to Prof. Bayley Balfour how much we are

^ For Part I. vide supra p. 251 et seqq.

Proc. Zool. Soc—1881, No. LII. 52
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indebted to him for the fine collection he has succeeded in bringing

together in a few weeks. Having collected myself in the East, I know

he must have worked hard and well to do it, pressed as he was for

time, and that time primarily occupied with his own particular branch

of science, botany. When we consider also the birds, reptiles, and

insects &c. wliich he brought home, it is seen how very valuable the

results have been, considering the small outlay of money. Far

greater are they, and far more valuable, than those of many better

known and more costly expeditions, subscribed for and sent out by

scientific societies from this country.

Genus Buliminus.

Subgenus xIchatinelloides, G. Neville, Dec. 1878 (Handl. Moll.

Ind. Mus. p. 131), as represented in Socotra (=OveUa, Pfr.

Nomen. (ed. Clessin), May 1879).

Group a. With more or less costulated sculpture.

1. socofrensis, Pfr., type.

2. , var. elongatus.

3. hadibvensis.

4. , var. alba.

5. balfouri.

6. yollonsirensis.

Group b. Smooth and polished.

1. tigris.

2. zebrinus.

3. longiforrnis.

4. seniicastaneus.

Subgenus Pachnodus, Albers.

Group c. Smooth, with epidermis, very thin and fragile. Very-

abnormal.

1. heliciformis.

2. fragilis.

3. adonensis.

1. Buliminus (Achatinelloides) socotrensis, Pfr. (Plate

LXVIII. fig. 1.)

(Figured in Conch. Icon. pi. Ixiv. fig. 440.)

Shell dextral, rotundately oval, very closely and narrowly rimate ;

sculpture close regular ribbing ; colour white, the last whorl orna-

mented with very oblique regular bands of madder-brown crossing

the costulation at right angles, becoming broader and more irregular

on the apical whorls but still very oblique ; spire conical, apex sub-

acuminate; suture sliallow ; whorls 5, rounded; aperture suboblique,

oval, angular above, with a strong callus on the body-whorl ; peri-

stome thin ; the columellar margin flat, with a strong plication.

Largest specimens, size :

—

Major diam. 0-27, alt. axis 0'40, alt. apert. 0-24 inch.

» „ 7'0, „ 10-1 „ 6*2 millim.
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Var. alba. Among 98 specimens nine were quite plain, but did

not differ in any other respect.

Animal. Many specimens were found to be still alive, and survived

some time, but died off gradually. Eye-tentacles moderately long,

the oral tentacles long and dark ; animal pale-coloured, foot pointed.

The odontophore will be figured hereafter with those of other

species.

[This species is very common on trees (Croton, sp. ind.) on the

plain of the valley at the mouth of which is the village of GoUonsir.

—B. B.]

2. BULIMINUS (ACHATINELLOIES) SOCOTRENSIS, Vai. ELON-
GATUs. (Plate LXVIII. fig. 2.)

Shell rimate, ovately fusiform, very solid; sculpture regular shallow

oblique costulation : colour buffy white, the last whorl below

obliquely and spirally ornamented with regular umber-brown bands,

which on the upper whorls become transverse splashes of colour

slightly obhque to the costulation ; spire elongately pyramidal, sides

flatly convex ; suture shallow ; whorls 6, sides flat ; aperture ovate
;

peristome sharp, only very slightly reflected near the rimation ; colu-

mellar margin with a sharp internal fold.

Size:

—

Major diam. 0*25, alt. axis 0'45, alt. apert. 0"22 inch.

„ „ 6'4, ,, irO, „ 5'5 millim.

Animal. One alive, pale greenish grey ; eye-tentacles short, dark
;

a white granular short patch on the fore margin of the foot.

[On the stems of Braccena growing on limestone at over 2000 feet.

—B. B.-]

This shell is very close to A, socotrensis ; but the form is more
elongate, and the distribution of the bands of colour is very different

:

and it might be mistaken for the young of A. balfoiiri ; but the

whorls are flatter.

3. BULIMINUS (ACHATINELLOIDES) HADIBTJENSIS, U. Sp. (Plate

LXVIII. fig. 3.)

Shell elongately fusiform, rather broadly rimate in well-grown

shells, closer in the younger specimens, coarse hut regular costula-

tion ; colour ochraceous brown with streaks of madder-brown running
parallel to the costulation, these again overlaid with minute specks

of black, apex nearly black ; spire elongately pyramidal, slightly

convex, subacuminate ; suture shallow, adpressed ; whorls G, bodj'-

whorl the largest, sides very flatly convex ; aperture ovate, more
than half the length of the axis ; peristome with sharp edge, slightly

reflected over the rimation, regularly curved on the outer margin

;

columellar margin straight, with a slight sinuation within the aperture.

Longest specimen :

—

Major diam. 0*4, alt. axis 0"85, alt. apert. 0*5 inch.

„ 10-2, „ 21-7, „ 12-5 millim.

52*



804 LiEtJT.-coL. H. H. GODWIN-AUSTEN ON [June 21,

Shortest specimen :

—

Major diam. 0-36, alt. axis 0-77, alt. apert. 0-44 inch.

„ 9'0, „ 197, „ U-2 millim.

[Most abundant on the trees upon the plain in the vicinity of

Hadibn, on a Croton, which was the commonest undershrub.

—

B. 2?.]

This shell is closely allied to A. balfouri ; but it may be known at

once by its more elongate form, coarser sculpture, and elaborate

ornamentation.

4. BULIMINUS (ACHATINELLOIDES) HADIBUENSIS, Var. ALBA.

(Plate LXVIII. fig. 4.)

Pure white. I give a figure of the base, right side, showing the

rimation ; but its narrowness is, I think, due to immaturity, and

not of much value.

Major diam. 0"3G, alt. axis 0*82, alt. apert. 0*42 inch.

„ 9-0, „ 21-0, „ 10-5 millim.

This shell is very close to A. hadibuensis ; but the sculpture is not

so coarse.

Var. minor has splashes of pale brown upon the whorls, and
measures :

—

Major diam. 0'48, alt. axis 0-13 inch.

„ 12-0, „ 3-3 millim.

5. BULIMINUS (ACHATINELLOIDES) BALFOUBI, n. Sp. (Plate

LXVIII. fig. 5.)

Shell narrowly and deeply riniate, ovately fusiform, solid ; sculp-

ture regular close oblique costulation ; colour generally wliite, with

a few dark distant longitudinal splashes on the four apical whorls

;

spire elongately conoid, sides convex, apex moderately sharp, suture

shallow ; whorls 7, last the largest, sides convex ; aperture elongately

ovate, nearly half the length of the shell, with a strong callus on the

body-whorl in many specimens
;
peristome sharp, straight on the

outer margin ; columellar margin straight, reflected over the rima-

tion, with a well-marked internal fold.

Longest specimen :

—

Major diam. 0-39, alt. axis 0-83, alt. apert. 0-39 inch.

„ „ lO-O, „ 21-5, „ lO'O millim.

Shortest specimen :

—

Major diam. 0*38, alt. axis 0-68, alt. apert. 0*38 inch.

„ „ 9*5, „ 17'8, „ 9-5 mihim.

Animal pale ochraceous, with minute speckling of brown ; tentacles

pale, elongate, attenuate, pointed. In some the head is mottled dark
olivaceous ; no pallial line.

Locality. General all over the island.
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6. BULIMINUS (ACHATINELLOIDES) BALFOURI, Var.

Three specimens are mottled spirally below with pale umber and
white, above transversely ; and the apical whorls have dark dashes
near the suture at regular intervals.

Longest specimen :

—

Major diam. 0'44, alt. axis 0"87, alt. apert. 0'47 inch.

„ 11-3, „ 22-5, „ 12-4 millim.

Most tumid specimen :

—

Major diam. 0*37, alt. axis 0"65, alt. apart. 0'34 inCiS.

„ ,, 9"6, ,, 17*0, ,, 9*0 milum.

[From the plain in the vicinity of Kadlioop village on the north

side of the island.

—

B. B.~]

7. BULIMINUS (ACHATINELLOIDES) GOLLONSIRENSIS, n. Sp.

(Plate LXIX. fig. 10.)

Shell ovately fusiform, narrowly rimate, solid ; sculpture regular

rather pronounced costulation ; colour white or pale buff, minutely
mottled with brown, with very irregular jaggy, transverse, short

streaks or patches of darker brown, slightly oblique to the costulation,

which do not reach to the suture above ; spire elongately pyramidal,

sides flatly convex, apex subacuminate,suture shallow; whorls 7, sides

flat ; aperture ovate, considerably more than one third the length of

the axis ; peristome sharp, flatly convex on the outer margin and
rounded below; columellar margin reflected, nearly covering the rima-

tion, an internal fold.

Longest specimen :

—

Major diam. 0-28, alt. axis 0-66, alt. apert. 032 inch.

„ „ 7"3, „ 16'8, „ 8*0 millim.

Shortest specimen :

—

Major diam. 0'21, alt. axis 0"50, alt. apert. 0'26 inch.

„ „ o"5, „ 13"0, „ 6"8 millim.

[On trees, not uncommon on hill-slopes ; these are from those

bounding the GoUonsir valley.

—

B. BJ]

The older specimens lose much of tlieir coloration ; but the fine

mottling can generally be made out.

8. BuLiMiNus (AcHATiNELLOiDEs) TIGRIS, n. sp. (Plate

LXVin. fig. 6.)

Shell rimate, ovately fusiform, solid, smooth and polished ; sculp-

ture lines of striae discernible under lens; colour white and buff-brown,

streaked dingonally below with narrow bands of brown ; above, each

whorl ornamented with jagged regularly disposed transverse bands

of the same colour ; spire elongately pyramidal, sides slightly con-

vex ; suture shallow ; whorls 6, sides slightly convex ; aperture oval,

subvertical
;
peristome thick, regularly convex on the outer margin ;

columellar margin with a strong plication, very little reflected.
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Longest specimen :

—

Major diam. 0-24, alt. axis 0-50, alt. apert. 0-22 inch.

„ „ 6-0, „ 12-5, „ 57millim.

Shortest specimen :

—

Major diam. 0-22, alt. axis 0*42, alt. apert. 0'17 inch.

„ 5-5, „ 10-8, „ 4-5millim.

[Taken on stems of Dracana, on limestone at an altitude of over

2000 feet.—5. B.']

This shell might at first sight be taken for A. gollonsire7isis ; but

the much more open rimation and more polished surface distinguish

it. It is again very similar to A. longiformis, but is more attenuate in

form.

9. BULIMINUS (ACHATINELLOIDES) ZEBRINUS, U. Sp. (Plate

LXVIII. fig. 7.)

Shell rimate, elongately fusiform, polished, solid; sculpture indis-

tinct transverse strise under lens ; colour milky white, with fine well-

defined spiral bands of madder-brown on the last whorl, which near

the suture turn sharply and change to a dark ochre tint ; the dark

bands are more irregular and jagged towards the apex ; spire

elongately pyramidal, very slightly convex ; suture shallow ; whorls

6|, sides somewhat flattened ; aperture subvertical ;
peristome

thickened ; columellar margin with a slight fold.

Longest specimen :

—

Major diam. 0-19, alt, axis 0-43, alt. apert. 0-20 inch.

„ „ 5-0, „ 10-8, „ 5-2 millim.

Shortest specimen ;

—

Major diam. 0-14, alt. axis 0*37, alt, apert. 0-14 inch.

„ „ 4-0, „ 9-4, „ 4-0 millim.

Locality. On the stems of Draccena on limestone at over 2000
feet, along with A. tigris.

10. BuLIMINtfS(AcHATINELLOIDES) LONGIFORMIS, n.Sp. (Plate

LXVin. fig. 8.)

Shell very narrowly rimate, polished, solid, very elongately fusi-

form ; sculpture indistinct transverse striae ; colour white, with elon-

gate more or less dark-brown streaks of colour extending to apex,

less defined on basal end ; spire elongately pyramidal, sides flatly

convex ; suture shallow ; whorls 7, sides flat ; aperture ovate, rather

more than half the length of axis ;
peristome sharp on the outer mar-

gin, which is slightly convex ; columellar margin rather thickened,

almost concealing the rimation, with an internal fold.

Longest specimen :

—

Major diam. 0'28, alt. axis 076, alt. apert. 0*30 inch.

„ „ 7-2, „ 19-5, „ 8-0 millim,
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Medium specimen :

—

Major diam. 0*26, alt. axis 0*67, alt. apert. 0*28 inch.

s, j> 69, „ 17'0, „ 7'5 millim.

Loealitij. Eastern end of the island, on limestone.

11. BxiLIMINUS (ACHATINELLOIDES) SEMICASTANETJS, n. SD.

(Plate LXVIII. fig. 9.)

Shell rimate, solid, fusiform ; sculpture fine oblique striation, to

the naked eye polished ; colour milky white on last two whorls, chest-
nut or sienna-brown on the five apical ; spire elongately pyramidal, be-
coming rapidly attenuate at the apex, sides convex ; suture rather
shallow ; whorls 7, body-whorl tumid, side convex ; aperture ovate,

suboblique
; peristome continuous as a strong callus on the body-

whorl, rather flattened on the outer margin ; columellar margin with
well-marked fold, oblique, somewhat thickened and angulate near
the upper inner margin.

Longest specimen :

—

Major diam. 0-22, alt. apert. 022, alt. axis 039 inch,

»> „ 55, ,, 5'5, „ lO'O millim.

Shortest specimen :

—

Major diam. 0-22, alt. apert. 0-22, alt. axis 0-37 inch.

>, „ 5'5, „ 5-5, „ 9"5 millim.

Locality, [South side of island on limestone rocks, nearly 1000
feet ; nine specimens were found.

—

B. BJ]

12. BULIMINUS (ACHATINELLOIDES) SEMICASTANEUS, Var. ALBA
(Plate LXVIII. fig. 10.)

Shell fusiform, narrowly rimate, smooth ; sculpture fine oblique

somewhat irregular striation ; colour all white ; spire elongate, sides flatly

convex, apex subacuminate, suture very shallow ; whorls 6-7, sides

very flat ; aperture ovoid, subvert ical
; peristome sharp, continued

as a thin callus on the body-whorl ; columellar margin straight, with

an internal plication, slightly reflected over the rimation.

Size :

—

Major diam. 0-14, alt. axis 0*36, alt. apert. O'lSinch.

„ „ 3'7, „ 9'3, „ A-7 millim.

Locality- [S.W. of GoUonsir on the limestone ridge, over 1000 het ;

only 3 specimens were obtained.^

—

B. B.'\

This shell is very close to B. semicastaneus ; but it is much flatter

on the sides and not so tumid in form, and is no doubt a local variety.

There are only three specimens in the collection.

13. BuLiMiNus (Pachnodus) heliciformis, u. sp. (Plate

LXIX. figs. 7, 7a.)

Ovately fusiform, tumid, thin, diaphanous ; sculpture thin, a few
transverse lines ofgrowth; colour olive-brown ; spire pyramidal, suture
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rather deep ; whorls 4, all rounded and the last much swollen

;

aperture broadly ovate ;
peristome very thin, as well as the colu-

mellar margin, where there is a slight reflexion.

Size :

—

Major diam.0"20,alt. axis 0'38, diam. apert. 0"20, alt. apert. 0*25 inch.

„ „ 50, „ 9"5, „ „ 5-0, „ 6'5 raillim.

Locality. [Only found in one locality, at the base of granite cliffs

above Hadibu.

—

B. B."]

Only one specimen found. This shell might be taken for a Helix

at first sight ; but its columellar margin shows it to be a close ally of

the two next species, as well as the general coloration and appearance

of the epidermis. Living specimens of this species and its allies would

be very desirable.

14. BuLiMiNUS (Pachnodtjs) fragilis, n. sp. (Plate LXIX.
fig. 8.)

Shell dextral, narrowly rimate, obtusely pyriform, very thin ; sculp-

ture fine irregular transverse lines ofgrowth; colour olive-green ; spire

pyramidal, sides flat, apex sharp, tapering rapidly, suture moderate ;

whorls 5, sides flat, last whorl large ; aperture oblique, ovate ; peri-

stome thin ; columellar margin straight, thin and reflected.

Size :

—

Major diam. 0-19, alt. axis 0*30, alt. apert. G'13 inch.

„ „ 4-7, „ 7"5 „ 3'2 millim.

Locality. [From under granite boulders, hills above Adona, over

2000 feet.—i?. B.']

15. Buliminus(Pachnodus)adonensis, n. sp. (Plate LXIX.
figs. 9, 9 a.)

Shell dextral, ovately fusiform, thin, seraitransparent ; sculpture,

under high power, epidermis rough with a few irregular transverse

ridges ; colour olive-brown ; spire elongate, sides flatly convex ; apex

blunt, suture well marked ; whorls 6, sides rather flat ; aperture

oval, oblique
;
peristome thin ; columellar margin flat, triangular,

with a slight curve or twist.

Size :

—

Major diam. 038, alt. axis 0-27 inch.

„ „ 9"5, „ 8*5 millim.

Locality. [From under granite boulders, hills above Adona, over

2000 feet.—^. B.']

16. EnnjEA passamaana, Petit, Journ. Conch. 1853, p. 366,

pi. xiii. figs. 7, 8. (Plate LXVIIL fig. 11.)

Shell dextral, tumidly fusiform, moderately solid, with deep hollow

rimation ; sculpture distinct well raised costulation ; colour dull grey-

white; spire acutely pyramidal, slightly convex ; suture well impressed,

whorls 6, all well rounded, the last with a deep dentation just behind
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the aperture on the outer margin ; aperture ear-shaped, contracted

;

peristome thin, reflected, continuous, a small double tooth on the

outer margin, with another strong tooth on the columellar margin.

Largest specimen, size :

—

Major diam. 0*27, alt. apert. 0-22, alt, axis 0-48 hich.

„ ,, 6-8, „ 57, „ 12 millim.

Localitij, South side of the island, on limestone rocks at nearly

1000 feet". [This shell was first discovered by a French officer of

marines, Monsieur Passama.]

17. Enn^a balfouri, n. sp. (Plate LXVIII. fig. 12.)

Shell elongately fusiform, rather solid; sculpture very regular

shallow ribbing ; colour wax-white or dull pale umber ; spire elon-

gate, sides convex, apex blunt ; suture shallow ; whorls 6, flatly

convex ; aperture subvertical, oval, one flat-shaped tooth on body-

whorl ;
peristome continuous, with a narrow notch on the upper

outer margin of the aperture ; columellar margin strong, with a

single tooth, and one largely developed triangular tooth on the outer

margin.

Size :

—

Major diam. 0'24, alt. axis 0"58, alt. apert. 0'24 inch.

„ „ 6-1, „ 14-.5, „ 6-2 millim.

Locality. On the slopes of the ridge bounding the Gollonsir

valley.

[The ridge is capped with limestone resting on a granite basis.

This shell I did not find abundantly, and only on the slope of the

hill below the limestone cap ; altitude over 500 feet. —B, B,']

18. Pupa socotrana, n. sp. (Plate LXVIII. fig. 13.)

Shell fusiform, oblate ; sculpture smooth, covered with pale

umber epidermis ; spire with slightly convex sides ; suture shallow ;

whorls 6 ; aperture elongately oval, subvertical ;
peristome mode-

rately thickened, slightly rimate on the middle of the outer margin,

where there is a single rounded sohd tooth ; columellar margin strong,

perpendicular, with a well-developed tooth.

Size :

—

Major diam. 0'15, alt. axis 0-32, alt. apert. 0"13 inch.

„ „ 4-0, ,, 8 0, „ 3-5 miUim.

Locality. [Found under granite boulders over 2000 feet.

—

B.B.^

19. Stenogyra GOLLONSiRENSis, n. sp. (Plate LXIX. fig. 1.)

Shell dextral, elongately turreted ; sculpture smooth, with shal-

low lines of growth ; colour dull white ; spire turreted, apex rounded,

solid ; suture moderately impressed; whorls 12, sides very slightly

convex ; aperture fusiform ; peristome thin ; columellar margin solid,

straight, and scarcely reflected.
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Size :

—

Major diam. 074, alt. axis 2*45, diam. apert. 0-35,

„ 18-2, „ 61-8, „ 9-2,

alt. apert. 0*57 inch.

,, 14-3 millim.

[On limestone at an altitude of over 1000 feet on the top of the

ridge overlooking GoUonsir village, and on the S.W. of it (Gollonsir

is at the west end of the island) ; not abundant in this locality.

—

JB. 5.]
In the form of its aperture this shell approaches the subgenus

Bacillum of Theobald, from Eastern India.

20. Stenogyra fumificata, n. sp. (Plate LXIX. figs. 2, 2 a.)

Shell dextral, elongately turreted, solid, not rimate ; sculpture

irregular-sized fine transverse lines of growth crossed by spiral lines,

giving a cloth-like appearance ; colour ruddy ochre ; spire elongate,

sides convex ; apex contracting rather rapidly at the sixth whorl,

rounded; suture shallow, but well marked ; whorls 11, regular, flat-

sided ; aperture semiovate, angular above, rounded below, nearly

vertical
;
peristome thin, columellar margin strong, simple, slightly

curved inwards at base.

Size :

—

Major diam. 0'73, alt. apert. 0*70, alt. axis 2"35 inch.

„ „ 18*5, ,, 17*5, „ 59*0 milHm.

[Common on limestone at east end of island. This shell is used

often by the natives for a pipe-bowl.

—

B. £.]

This is a remarkable form, also with characters somewhat like

those of Bacillum, and may eventually be placed in a subgenus of its

own next to Bacillum and Prosopeas.

21. Stenogyra jessica, n. sp. (Plate LXIX. fig. 3.)

Shell elongately turreted, dextral, decollate in the three specimens

obtained, scarcely rimate ; sculpture very fine longitudinal ribbing

;

colour white ; spire long, with sides flatly convex ; suture very shal-

low ; whorls 8 -|-; sides very flat ; aperture oval, oblique, angulate

above ; peristome thin ; columellar margin weak and but slightly

reflected.

Size:

—

Major diam. 0"22, alt. axis 076, alt. apert. 0*20 inch.

„ „ 5*3, „ 19"2, ,, 5*0 millira.

Locality. [Not very common. On limestone-ridge S.W. of Gol-
lonsir, at high altitude ; at 1000 feet on south side of the island.

—

B.B.^

22. Stenogyra adonensis, u. sp. (Plate LXIX. figs. 4, Ad).

Shell not rimate, dextral, elongately turreted, glassy, polished ; a

few faint longitudinal shallow lines of growth ; colour very pale

ochraceous ; spire high, sides slightly convex ; apex blunt, rounded,
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and rather rapidly tapering at the fifth whorl ; suture shallow, ad-

pressed ; whorls 10, somewhat convex; aperture elongately oval,

subvertical
;
peristome thin ; columellar margin thin, straight.

Size :

—

Major diam. 0-34, alt. axis 0'97, alt. apert. 0*27 inch.

„ „ 8-5, „ 24-8, „ 7-0 miliim.

Locality. [This shell I only found in one locality, east of Hadibu,

near a place called Adona, altitude over 1500 feet, rock granite.

—

B. B.-]

This shell approaches somewhat in its general form to B. magi-

lensis, Craven, from Magila, East Africa.

23. Stenogyra (Subulina?) enodis, n. sp. (Plate LXIX.
fig. 5.)

Shell dextral, elongately turreted, not rimate, very thin, glassy,

diaphanous ; no sculpture ; colour milky white ; spire long, apex

blunt and rounded, suture moderately deep ; whorls 9, sides convex,

regularly increasing ; aperture quadrate, subvertical (not fully formed)

;

peristome thin ; columellar margin straight, vertical.

Size :

—

Major diam. 0"17, alt. axis 0'54, alt. apert. 0'12 inch.

„ „ 4-0, „ 13-0, „ 2-8 miliim.

Locality. [South side of the island, from limestone rocks, altitude

1000 feet.—5. 5.]

Only one specimen was found.

24. Stenogyra (Opeas?) hirsutus, n. sp. (Plate LXIX.
figs. 6, 6 a.)

Shell dextral, elongately turreted, scarcely rimate, covered with a

thick epidermis ; sculpture a rough surface with regularly disposed

longitudinal lines of fine hairs ; colour dull ochre ; spire elongate,

sides flat, apex blunt, suture well impressed; whorls 11, sides

slightly convex ; aperture oval, oblique ; peristome thin ; columellar

margin thin, slightly reflected.

Size :

—

Major diam. 0"12, alt. axis 0*45, alt. apert. 0*8 inch.

,, „ 3'0, „ irO, „ 2'0 miliim.

Locality. [Found underneath granite boulders on hills above
Adona, altitude over 2000 feet.—^. B.^

Only one specimen of this beautiful hairy shell was found.

EXPLANATION OP THE PLATES.

Plate LXYIH.

Pig. 1, 1 a. Buliminus {Achafinelloides) socotrensis, Pfr., p. 802.

2. Buliminus {Achatinelloides) socotrensis, var. elongatics, p. 803.

3, 3 a. Buliminus {Achatinelloides) hadibuensis, n. pp., p. 803. '6 b, right
side of base, showing rimation.



812 MR. G. E. DOBSON ON THE ANATOMY [June 21,

Fig. 4. Bidiminus {Achatinelloides) hadihuensis, var. alba, p. 804.

6, 5 a. Btdiminus {Achatinelloides) balfouri, u. sp., p. 804.

6. Bidiminus {Achatinelloides) figris, n. sp., p. 805.

7. ( ) eehrimis, u. sp., p. 806.

8. ( ) longiformis, n. sp., p. 806.

9. ( ) semicastaneus, n. sjj., p. 807.

10. ( ) , var. alba, p. 807.

11. Enncsa iMssamaana, Petit, p. 808. 11 a and 11 b, views of basal portion,

from right side and below.

12. balfouri, n. sp., p. 809. 12« and 12i, right side of base, and aa

seen from below vertically to columella.

13. Ftiipa socofrana, n. sp., nat. size, p. 809.

Plate LXIX.

Fig. 1. Sfenogyra gollonsifensis, n. sp., nat. size, p. 809.

2,2 a. Stenogyra fumificata, n. sp., nat. size, p. 810.

3. Stenogyra Jessica, n. sp., p. 810.

4. adonensis, n. sp., p. 810. 4 a, right side of base.

5. Stenogyra {Sttbulina?) enodis, n. sp., p. 811.

6. (Opeas?) hirsiitus, n. sp., p. 811. 6 «, epidermal hairs, mag-
nified.

7. la. Buliminus (Pachnodas) heliciformis, n. &]}., p. 807.
8. Buliminus {Pachnodus) fragilis, n. sp., p. 808.

9. ( ) adonensis, u. sp., p. 808. 9fl, the columellar margin,
enlarged.

10. Btdimiiius {Achatinelloides) gollonsirensis, n. sp., p. 805.

11. Notes on the Muscular Anatomy of Cercopithecus

callitrichus. By G. E. Dobson, M.A., M.B., &c.

[Eeceived April 5, 1881.]

Having lately had occasion, while working at a question on general
comparative aiiatom}^ to dissect partially a fine male specimen of
Cercopithecus callitrichus* , I offer the following notes, then made,
to the Society for publication, as they contain some points of con-
siderable morphological interest.

Anterior bellies of the digastrics greatly expanded and partially

double, occupying the whole intermandibular space, but united by
their fascial margins only, connected posteriorly by an aponeurotic
expansion with the body of the hyoid bone, the greater cornu of
which is also connected laterally by a tendinous band with the well-
developed intermediate tendon above, and behind by a small tendon
with the lower margin of the muscular fibres forming the posterior
part of the muscle, which are inserted obliquely into the intermediate
tendon, the infero-internal margin of which is seen to be directly

* The following are the measurements of this specimen :—Length of head and
body (along back) 3' 7"-25

; tail 2' l"-25; ear l"-2xl"; elbow to end of
middle finger 9'', knee to end of middle toe ll"-75, manus 3"-4, poUex l"-5
middle digit l"-5, pes 5"-3, hallux l"-2, middle digit 2".
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continuous with the postero-internal margin of the anterior belly of

the muscle '.

Sterno-mastoid united above with cleido-mastoid ; cleido-occipital

inserted close to, but not united with, trapezius ; omo-hyoid small,

without tendinous intersection.

Trapezius inserted into the whole length of the spine of the scapula,

also into the outer extremity of the clavicle. Pectoralis major arises

from almost the whole length of the clavicle and from the sternum
as far as the xiphoid cartilage. Pectoralis minor consists of two
separate parts : the anterior, from the cartilages of the third to the

sixth rib, is inserted into the capsular ligament of the shoulder-

joint ; the posterior, from the aponeurosis of the external oblique, is

inserted by an aponeurosis into the outer margin of the bicipital

groove, being connected with the insertion of the anterior part into

the capsular ligament. These divisions do not touch each other,

but pass separately and parallel to their insertions.

Levator claviculce double, from the atlas, forms two large muscles
which are inserted, one behind the other, under cover of the frajie-

zius, into the acromion and anterior third of the spine of the scapula

;

from the inferior margin of the anterior muscle a small slip of mus-
cular fibres is detached and inserted into the outer extremity of the

clavicle.

Levator an(/uli scapulcB and serratus magnus are so intimately

connected at their insertions, that it is difficult to say where the

origin of one begins or the other ends. The former appears to be

represented by two perfectly separate muscles, of which one arises

from the transverse process of the atlas, and is inserted into the

posterior border of the scapula near its angle ; the other, from the

axis, is inserted immediately in front of the preceding ; then follow

two other muscular slips arising respectively from the third and
fifth cervical vertebrae, which are continuous at their insertions with

the serratus magnus.

The three scaleni are well developed : the posterior is very large,

and inserted by two divisions as far backwards as the fifth rib ; the

inferior division passing under cover of the external oblio,ue to its

insertion, the superior is inserted into, and becomes directly con-
tinuous with the fibres of that muscle, which may thus be said to

extend from the neck to the pelvis.

Rectus abdominis et sternalis is very broad ; its fibres end abruptly

anteriorly along an oblique line extending from the sternum behind
the articulation of the fifth rib to the commencement of the osseous

part of the third rib, where it is inserted into a fibrous aponeurosis,

attached internally to the sternum and anteriorly to the first rib.

From the outer margin of this aponeurosis (which equals the rectus

in width, and looks like its continuation forwards, but its fibres are

directed obliquely forwards and outwards) a thin flat muscle, the
sterno-costalis, arises.

The deltoid is well developed ; its ini'erior margin is connected

' See my paper, " On the Tendinous Intersection of the Digastric," Proo Eoy.
Soc. 3lBt March 1881.
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with that of the pectoralis major; some of the fibres of its scapular
portion are inserted into the superficial fascia of the arm. Rhom-
boideus consists of two parts of nearly equal extent : the first arises

from the occipital bone under cover of part of the cleido-occipital

and the trapezius, the second from the ligameutum nuchse (as far

forwards as the second dorsal spine) and from two or three dorsal

spines, and is inserted into the inner side of the posterior margin of
the scapula external to the insertion of the occipital part.

Latissimus dorsi divides near the axilla into two parts ; the smaller
is united to and inserted with the teres major ; the other part, many
times larger, after giving off the dmso-epitrochlearis, suddenly nar-
rows into a small tendon which is inserted into the bicipital groove.
The dorsn-epitrochlearis is enormous, covering the greater part of
the posterior and inner side of the arm ; it is inserted by a tendinous
expansion.

The coraco-brachialis is closely united with the short head of the
biceps ; it is inserted into the humerus above the middle ; but a
fasciculus of muscular fibres continuous with it passes on with the
biceps, and is inserted with the latter into the radius. Covered by
this muscle at its origin, a short but broad muscle, the coraco-bra-

chialis brevis {rotator humeri. Wood) arises, aud is inserted into the
neck of the humerus below the lesser tuberosity.

The extensor ossis metacarpi pollicis is very large, and has but
a single tendon, inserted into the proximal extremity of the first

metacarpal bone.

Extensor secundi internodii pollicis is feeble, and has a single

long tendon. Extensor communis digitorum sends three tendons to

the three middle digits. Extensor minimi digiti forms two long
tendons in the arm, which are inserted into the outer and inner sides

of the fifth digit. Extensor indicis has also two tendons ; one goes
to the second digit, the other to the third, gives off also a tendon
to the fourth digit. There is no trace of an extensor primi inter-

nodii pollicis.

Palmaris longus, arising with the flexor carpi radialis, is inserted
as usual into the palmar fascia, from which a muscular bundle of
fibres arises on the radial side, and is inserted into the integument
of the palm ; the corresponding integumentary muscle on the ulnar
side is the palmaris brevis, which arises wholly from the pisiform
bone and annular ligament.

Flexor digitorum profundus arises by three heads, which, how-
ever, are closely connected together, the only approximately distinct

one being tliat arising from the outer side of the ulna, which gives
origin to the tendon for the fifth digit. The tendon for the pollex
arises from the superficial surface of the common tendon ; it is very
much smaller than the other tendons.

From the annular ligament near the insertion of the tendon of
the Jlexor carpi radialis arises a small muscle, the fibres of which
occupy a space scarcely exceeding that which would be taken by a
split pea ; this muscle forms a very slender tendon, which, passing
superficially across the large abductor pollicis, gets to the ulnar
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side of the tendon of ihejlexo?' proftmdus for the pollex, and is in-

serted into the base of the terminal phalanx of that digit. The ab-

ductor, adducfo);and opponens pollicis are well developed ; i\\& flexor

pollicis brevis smaller, and quite concealed by the abductor pollicis.

These last four muscles are quite distinct from the small muscle above

described, which arises much higher up, and the tendon of which passes

forwards superficial to all. It is difficult to trace the homology of

this muscle, which corresponds in its insertion to that of the flexor

pollicis longus of human anatomy, but differs altogether in its origin.

Is it a separated part of the abductor pollicis or of the flexor pollicis

brevis 1

The abductor minimi digiti is very large, arising by two heads,

one from the pisiform bone, the other from the annular ligament

in common with t\\^flexor minimi digiti ; both unite to form a round
tendon, which has the usual insertion. Flexor minimi digiti is also

well developed, and larger than i\\e flexor ossis metacarpi minimi
digiti. The four lumbricales are well developed ; they arise together

from the palmar surface of the yet united four inner tendons of the

flexor digitorum profundus.

fi.lan^.diff.

^.lonff.hull

Cercopithecus ea Uiirichus.

Flexor muscles of right foot, ad. (J.

ft. hr. Flexor digitorum brevis
; ft. ace. flexor accessorius ; I, I, I. lumbricales

;

fl. long. dig. flexor longus digitorum (distr. to second and fifth toes)

;

fl. long. hall, flexor longus hallucis (distr. to first, third, and fourth toes)

;

pi. tendon of plantaris.

In the foot \ki& flexor digitorum brevis tendon for the second digit

arises from a bundle of muscular fibres having their origin wholly

from the expanded plantaris tendon ; lower down it is joined by a

few muscular fibres arising irom the tendon of the flexor digitorum

longus (fig. 1.), the other _;?e.vor brevis tendons having their origin

from muscular fibres arising from the conjoined tendons of the j^e.ror

digitorum longus and_/?e.ror hallucis longus. Tiie three hanbricales

are well developed and have the same mode of origin in both feet,

arising from the inner sides of the flexor tendons for the three outer

toes, into which they are inserted. The transversus pedis is present,

but instead of arising, as in the human foot, from the extremity

of the fifth metatarsal bone, arises from that of the second and by a

fascial aponeurosis from the shaft of the third (fig. 2).
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Fig. 2.

-^^,v X^ "

^ft.1.

Cercopithecus callitrichus.

Adductor muscles and flexores breves vel interossei of right foot, imin. 5-

a. Adductor hallucis ; a', adductor indicis ; a", adductor aimularis; a"', ad-
ductor minimi digiti; i", i'", ?"', {y. plantar iuterossei (second to fifth

toes)
; f. p. transversus pedis

; fl. h. tendon of flexor longus hallucis.

The adductors of the second, fourth, and fifth digits arise together
in close connection, partially under cover of the origin of the adduc-
tor hallucis ; that for the second digit is much smaller than the
others. The plantar flexores breves vel interossei are well developed,
a pair for each digit inserted into the sides of the base of each first

phalanx
; the innermost of the pair for the middle digit is strength-

ened by receiving near its insertion an additional strong muscular
fasciculus arising from the scaphoid bone.

The specimen from which the above notes have been taken, was
sent from Barbadoes (into which island it was no doubt imported
from the west coast of Africa), and corresponds in all respects to

specimens in the British Museum labelled " Cercopithecus sabceus ;

"

but this name is restricted by Schlegel ' to a closely allied species
from Eastern Africa. In the ' Proceedings' of this Society for Jan.
1865, pp. 43-46, Mr. Mivart has published • Notes on the Myo-
logy of a specimen of Cercopithecus sabceus ;" but my specimen (if

belonging to the same species) presents many important diifereuees
in its anatomy, which may be briefly exhibited as follows :

—

' Monographie des Singes, 1876, p. 75.
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C. caUitrichus (Dobsoii). C. sahceus (Mivart)

.

1. Omo-hyoid present. 1. No onw-hyoid.

2. Trapezius partially inserted, into 2. Trapezius had no insertion into

the clavicle. the clavicle.

3. Pectoralis major arose from al- 3. Fectoralis iitajor without the cla

most the whole length of the clavicle. vicular origin.

1. Pectoralis minor consisted of two 4. Pectoralis miiior consisted of two
very distinct portions, one of which very distinct portions, which were
was inserted into the capsular ligament, together inserted into the capsular

the other into the edge of the bicipital ligament.

groove.

5. Levator claviciilce partially in- 5. Levator claviciilx not at all in-

serted into the clavicle. serted into the clancle.

6. Extensor ossis mctacarpi pollicis 6. Extensor ossis metacarpi pollicis

had but a single tendon. gave rise to two tendons.

7. Extensor indicis gave off (in addi- 7. Extensor indicis gave off tendons
tion to those for the second and third to the second and third digits only.

digit8)a tendon for the fourth digit also.

8. Lunibricalcs had similar origins 8. ZM?«inm?es had different origins

in both feet. in both feet.

9. Plantar interossei inserted by 9. Plantar interossei inserted like

pairs into the sides of the proximal the palmar intcroosei of the human
extremities of the phalangeal bones. hand.

Other less important differences might also be noted in the con-

nections of other mnscles as described ; but these might be found

between any two specimens of the same species. If Mr. jNIivart's

specimen really belonged to the same species as mine does, the mus-
cular differences above noted are exceedingly remarkable.

Since writing the above, I have been enabled, tlirough the kind-

ness of Mr. W. A. Forbes, Prosector to the Society, to dissect

another specimen of this species, a young female which had lately

died in the Society's Gardens. The general conformity in its mus-
cular structure with that of the robust male above-described was
remarkable, the slight differences observable being almost confined

to the e.Ktremities. The omo-hyoid was even better developed, and
was united, at about an inch from its insertion, with the outer margin
of the sterno-hyoid; the trapezius\\a.di not only a clavicular insertion

but occupied fully one third of that bone ; although the levator

claviculce arose by a single head from the atlas, it soon divided into

two large muscles as above described. In the right forearm a

remarkable individual peculiarity was found : the tendon of the

extensor secundi internodii pollicis ended abruptly above the carpus

by being inserted into the interosseous ligament, and the tendon for

the pollex was derived from the extensor indicis, which, as in Mr.
Mivart's specimen, sent a tendon to the third but none to the fourth

digit. The small anomalous muscle described above as arising from
the annular Hgament near the insertion of the tendon of the flexor

carpi radicdis, and inserted into the terminal phalanx of the pollex

was not found. In the foot tlie only differences noticeable were'found

in the short flexor tendon for the second digit, which was not con-

nected by muscular fibres with the tendon of the flexor digitorum

hngus, and in the presence of a separate muscular slip which arose

Proc. Zool. Soc.-— 1881, No. LIII. 53
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with the transversus pedis from the extremity of the second meta-

tarsal bone, and became united with the fibres of the adductor

ha.llucis (fig. 2).

November 15, 1881.

Prof. Flower, LL.D., F.R.S., President, in the Chair.

The Secretary read the following reports on the additions made

to the Society's jVIenagerie during the months of June, July, August,

September, and October, 1881:

—

The total number of registered additions to the Society's Mena-
gerie during the month of June was 1.53, of which 46 were by birth,

69 by presentation, 31 by purchase, and 7 were received on deposit.

The total number of departures during the same period by death

and removals was 120.

The registered additions to the Society's Menagerie during the

month of July were 94 in number ; of these 3 1 w-ere acquired by
presentation, 20 by purchase, 14 by exchange, 18 by birth, and 1

1

were received on deposit. The total number of departures during

the same period by death and removals was 97-

The most noticeable additions during the month were :

—

1. Eight Menobranchs {Menobranchus lateralis) from North
America, examples of this singular Amphibian with external gills

not having been previously received.

2. A Surucucu Snake {Lachesis mutus) from Pernambuco, Brazil,

presented by C. A. Craven, Esq., July 27th.

This deadly Serpent forms a new and most interesting addition to

the series of Venomous Snakes in the Snake-house.

The total number of registered additions to the Society's Mane-
gcrie during the month of August was 111 ; of these 66 were ac-

quired by presentation, 30 by purchase, 3 by birth, 10 were received

on deposit, and 2 in exchange. The total number of departures

during the same period by death and removals was 72.

The total number of registered additions to the Scciety's Mena-
gerie during the month of September was 112; of these .53 were
acquired by presentation, 38 by purchase, 4 were bred in the Gardens,
and 17 were received on deposit. The total number of departures

during the same period by devth and removals was 68.

The most interesting acquisition of the month was a specimen of
the Rubiginous Cat (Felis r^ibiginosa) from Ceylon, presented by
Charles E. Pole Carew, the species being new to the Society's

collection.
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The total number of registered additions to the Society's Mena-

gerie during the month of October was 114, of which 4 were by birth,

71 by presentation, 27 by purchase, and 12 on deposit. The total

number of departures during the same period by death and removals

was 101.

The most noticeable additions during the month were :

—

1. An example of the little-known Bornean Carnivore Hetnir/alea

hardwicMi\ new to the Society's collection. The specimen mea-

sures about 2 feet long in the body, the tail 18 inches. It is very

shy and fierce, and nocturnal in its habits. "When handled it ejects a

highly acrid and skunk-like secretion from its anal glands.

2. Two female Beatrix Antelopes {Onjx heatrix), obtained from

the great desert behind the mountainous district of Oman, Muscat,

by Lieut.-Col. S. B. Miles, British Consul at Muscat, and presented

to the Society by Lord Lilford, F.Z.S.

This rare Antelope has, so far as I know, been only three times

previouslv brought alive to this country. {Cf. P. Z.S. 1872, p. 603,

and 1878", p. 789.) One of the present examples is in good con-

dition ; the other is unfortunately much injured about the head.

The following Reports on the Insect-house, by Mr. W. Watkius,

were also read :

—

Rejiori of the Insect-house for July 1881.

Cage No. 1. This cage has been tenanted with cocoons of Samia

ffloveri ; two cocoons still appear likely to emerge.

No. 2. Samia cecropia.—The eggs obtained from this species, like

the preceding, hatched ; and the larvae fed rapidly, attaining over an inch

in length ; but in three days the whole brood died, being attacked with

diarrhoea. An entomological friend of mine had a large number ofim-

ported cocoons from the same source as those belonging to the Society;

and the progeny, to the number of some thirteen hundred, all died

soon after moulting for the first time, from the same cause, which I

attribute to degeneration, the cocoons imported having been obtained

in confinement. A further small supply of larvre was obtained from

Madame Simon of Brussels ; and these larvae are doing quite well at

present, only one having died, and that from some injury received

en route. No further imagos have emerged during July ; the case,

however, has been kept furnished with cocoons until larvas are of

sufficient size to transfer to it from bell-glasses.

No. 3. Attacus cynthia.—Imagos of this species emerged at inter-

vals during the greater part of the month, and eggs for succession were

obtained ; these have hatched and are feeding inside a muslin bag

attached to a lilac tree near the Insect-house, and growing slowly, as

desired, for late exhibition. Another and earlier brood are exhibited

1 Viven-a hardwickii, Gray, Spicil. Zool. ii. p. 9 (1830); Viverra boiei,

Miill. & Schl. Verb. Zool. p. 120, t. 18 ; Hcmigalea hardwickii, Gray, P. Z. S.

1864, p. 524.
53*
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in the case, and are now a nice size, doing quite well ; they will pro-

bably spin during August.

No. 4. Attacus fernyi.—'^\\^ eggs obtained of this hardy species

hatched and fed up well, and a fine group of larvae were exhibited

throughout tlie month ; there are now about 40 full-sized cocoons in

the case, which will produce imagos during August for second brood.

This species thriving well upon evergreen oak, can be fed far into

the autumn.
No. 5. Attacus atlas.—Imagos of this species were exhibited

alive in the case throughout the month. A fine group of 11 perfect

insects emerged on Sunday, 24th instant. This is an extremely

difficult species to induce to copulate. I have tried honey sponge

and other methods unavailingly, so that only about 10 per cent,

of the imagos have copulated, which, however, have given a nice lot

of eggs.

The first brood of larvae died after first moulting. The second

brood, hatched June 20, have done very well, and have been exclu-

sively fed upon a shrub (evergreen) common in the gardens ; so that

this, like the preceding species, can be fed into the late autumn.

No. 6. Attacus niiflitta.—Fine imagos of this species appeared on

the 3rd, 10th, 12th, 20th, and 24th, unfortunately at too wide in-

tervals to obtain eggs. There appear to be ten more cocoons still

likely to emerge.

[The insect bred on tlie 3rd unfortunately escaped, flyiug with

great rapidity out of the cage when it was opened, and through the

narrow window at the end out into the open. A good search was

made ; but it was not found. Some very fine specimens of unusually

bright colour have been preserved.]

No. 7. Actias selene.— Perfect specimens appeared on the 7th,

lOtb, and 23rd instant, and, being in very fine condition, were

preserved. Unless the sexes emerge same day, there is little likeli-

hood of procuring fertile eggs ; and the species will not retain its

beauty after one night ; invariably on the following morning the

insect is in a very battered condition.

No. 8. Actias lima.—One specimen of this species emerged on
the 6th instant ; tliere appear to be others yet likely to come out.

No. 9. Telea jiromet/iea.—Small larvee of this species have been
exhibited from eggs obtained in June ; but the little brood of 1

7

larvse died on the iOth instant. I hope for more later on.

No. 10. AnthercEa yama-mai.—A fine female of this species

emerged on the 22nd instant from eggs hatched April 16th, being

3 months and 6 days reaching maturity. I expect others to emerge,

and so to get second brood.

No. 11. Hybrids between Attacus j)ernyi &\\A Attacus roylei.—
Five larvte, reputed to be these, were kindly deposited by Lord
Walsingham on the 4th instant. One died the following day ; three

have formed cocoons ; and the fifth is still feeding, but growing very

slowly, if at all. I have been unable to detect any difference between
these larvae and those o? Attacus jjernyi.

No. 1 2. AffHa tau.—FiYe fine larvae of this species were deposited
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by Lord Walsingham on the 4th instant. Four have spun up in

the moss and, 1 hope, changed to pupfc ; but it is best not to disturb

them at present. One has died. This cage now contains the larvae

of Attacus atlas.

No. 13. Papiiio machaon.—Small larv?e were obtained from tlie

Cambridge fens on the first day of tlie month and placed in the

cage. Tliey grew rapidly, feeding upon carrot-top, and spun up in

10 days ; they are now (August) emerging perfect and of full size.

This is the second brood of this species. All the pupoe obtained

changed on the top of the cage, and were not, as usual, of a pale

yellow-green deepening to a fine dark green along the back, but were
dirty white, changing to a dark amber-colour along the back. I

have seen pupas of this species of the same colour from Germany and
France (reared in confinement), but only very rarely in England.

No. 14. Beilephila ewphorbice.—Pupa) of this species emerged
during the month in fine condition ; and the imagos were much
admired. Two of these were observed hovering over the flowers in

a most natural manner.
No. 15. Erebia medea.—The larvse of this species placed in the

cage in June produced fine imagos almost every day during July.

No. 16. Lyccena conjdon.—Larvas of this pretty little Butterfly

were obtained from Canterbury and fed up, changing to healthy

pupse, and producing many imagos during the early part of the

month. The cage is now tenanted with iSmerinthus ocellatus.

No. 17. Pohjommatus phleas.—Larva? of this little Butterfly were

obtained and placed in the cage, and fed upon Eiime.v ; they pro-

duced perfect specimens about the middle of the month for some
days. After this species was over, the cage was stocked with Sphinx
Jiyustri.

No. 18. Saturniu carpini.—Larvae obtained from eggs spun up
on the 17th instant; a further supply of larvae which was obtained

produced cocoons about the same time, a nice lot of which are reserved

for next spring.

No. 19. Vanessa antiopa.—Larvae of various growths and pupaR

of this species were obtained from Germany ; and imagos appeared

from the 21st instant, the three stages being exhibited alive. The
imagos feasted upon over-ripe plums placed in the cage for them.

No. 20. Zygoma filipendula.—Larvae and pupae of this species

were obtained from the South coast, and the imagos emerging in a

few days made a very pretty exhibition during most of the month
in this cage.

No. 21. Chcerocampu elpenor.—A full-fed larva of this species

was presented by Mrs. Frances Smith on the 16th instant, having been

found in her garden devouring the fuchsias ; it spun up under the

moss the tbllowiiig day. A further supply of the larvae was obtained

a few days later ; some of them have spun up ; others are still feeding

upon Virginian Creeper, an excellent substitute for Galium, their

usual food-plant.

No. 22. Lasiocampa quercifolia.—Imagos of this species have

been exhibited throughout the month ; many fertile eggs were also
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obtained, some of which have hatched, and are kept in the studio in

a proper vessel for hibernation. An experiment is being tried with

some few of these larvae in order to force them to become imagos

before winter ; they are growing slowly at present.

No. 23. Centra vinula.—A nice lot of small larvae of this species

was presented by Mrs. Blandford. A part of these placed at once in

this cage fed up quickly, and are now in cocoons, having spun up in

a piece of cork placed in the cage for them ; the other half are now
in the cage as larvae of different growths.

No. 24. Cossus ligniperda.—Almost every day a larva of this

species has come out of the piece of willow exhibited in the cage

;

after crawhng about, it has reentered the branch. There are two

growths in the wood—those of last year's hatching and of the pre-

vious year.

No. 25. Lasiocampa quercus.—Larvae of this species have been

exhibited, but at present no cocoons formed ; it is a difficult larva

to breed.

No. 26. Orgyia antiqua.—A plentiful supply of the larvae of this

abundant species has been obtained from the gardens ; and when
a female has freshly emerged in this cage, it has attracted from the

outside a number of males. One morning the cage was quite beset

with those amorous little creatures, which refused to be driven away,

and could easily be picked up by the fingers ; at other times this is

not an easy species to capture.

In the small cages at the end of the house, and on the tables,

have been exhibited in succession such insects as appear at this season.

Pupfe of Lithosia quadra were obtained from the New Forest, but

a small percentage of imagos appeared, the majority being infested

with Ichneumon flies.

Liparis monacha, also received from the same locality in the same

condition. Larva) oi Biston hirtaria, Acronycta psi and A. megace-

phala, and other common species occurring about London, have been

gathered and exhibited ; also larvaj of the Ladybirds {Coccinellidoi),

Lacewing flies (Hemerobiid(e), the larvae of which are named Aphis-

lions, from feeding upon Aphides.

Perfect specimens of the Ant-lions {Myrmeleon) commenced to

emerge this month, and some fine ones have been preserved.

Selenia ilktstraria.—Some eggs of this pretty species were pre-

sented to the Society during the month by Miss Golding Bird, and

hatched the following day, the 20th instant. Apart of these are now
exhibited in a tube ; the others are retained for future exhibition.

Heterogynis pcnnella.—These little larvae, presented by Lord Wal-
singham, grew to about half size and died ; their proper food may
perhaps be obtained in a future season.

Orgyia, sp. inc.—Lord Walsingham deposited two larvae of an

unnamed Orgyia from North America. 1 was able to breed a line

specimen on the 26th instant, which has been preserved.

Some mangolds infested with the larva of the Dipteron Anthomyia
betce were sent in reply to a request of mine, and exhibited with a

short notice.
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Arctia parasite.—Larvse of this species were deposited by Lord
Walsiugham, and all are now in pupa, kept in the cool studio.

General liemarAs.—During the past month I have communicated
with many entomologists throughout the world ; and I hope by this

means that the Society will in due course receive many nice specimens

from abroad for the Insect-house. A correspondent in Rio (Mr.

Bonninghausen) has already expressed his willingness to assist, and is

for that purpose feeding up Attacus auratus aud other Saturniidse for

exhibition later on. I have also asked for cocoons of the giant

Cetonias Goliathus iorquatus &c., from a correspondent, Mr. Fuller,

of Caniaroons, West Africa.

Report of the Insect-housefrom August \st to

September \7th, 1881.

Case No. I. Samia gloveri.—No alteration has occurred in this

rase since preceding report.

No. 2. Samia cecropia.—The larvae of this species have not done
well in the house—those obtained from Brussels growing very slowly,

and diminishing by death till the last one died Sept. 8, having
only attained about half-growth.

No. 3. Attacus cynthia.—Four cocoons were obtained from the larvte

hatched in July ; and a perfect insect appeared from one of these on
Sept. 4. A nice lot of the larvae, nearly full fed, are now in the

cage.

No. 4. Attacus pernyi.—The cocoons obtained in July produced
fair-sized images for the summer brood; and throughout August living

moths were exhibited. A very large number of eggs were obtained.

These hatched on August 29 ; and there are now in this case and in

glass vessels about 300 larvae feeding up ; these will continue feed-

ing into November.
No. 5. Attacus atlas.— Imagos were exhibited alive throughout

the month of August. 1 obtained four fair-sized cocoons from the

larvae reported on last month ; and these, I anticipate, will emerge
in October. These are now exhibited.

No. 6. Attacus mylitta.—The sexes of this species not emerging

together, no fertile eggs were obtained from our stock. I procured a

few eggs from a correspondent ; but these were not fertile ; so I pro-

cured 50 small larvae, which are now feeding nicely, aud will, I hope,

produce cocoons, although started so late ; however, they feed nicely

upon the evergreen oak, which can be procured as long as required.

No. 1 . Actias selene.—No change has taken place in this case

since my last Report.

No. 8. Actias tuna.—The same remark applies to this case as to

no. 7 ; as, however, both hold cocoons that appear alive, they had
best be retained as they are.

No. 9. Telea promethea.—No change has been made in this case.

No. 10. Anthercea yama-mai.—No more cocoons have emerged.

No. 11. Attacus auratus.—My friend, Mr. Bonninghausen, of

Rio, has sent me 8 cocoons of this fine species (hitherto not

recorded as bred iu this country) by post; on arrival 5 were found



824 REPORTS ON THE INSECT-HOUSE. [NoV. ] 5,

to have emerged in transit ; the other 3 I deposited in this case, and

had the pleasure of seeing a fine female emerge on August 19. I

kept her some dajs, hoping for a male ; but no more have yet

appeared. My correspondent afterwards sent 6 more cocoons, which

came by steamer throuijh agents ; but these, unfortunately, had all

emerged e7i route. I liave given him further instructions, which I

hope may result in getting over a number of a later brood. This

gentleman also sent me 5 apparently healthy pupae of the lovely

Ceratocampa ixion, which I deposited in a suitable vessel, under

mould : two splendid images have already emerged, on the 9th and

10th September respectively, both in perfect condition; and I am
hoping for others daily.

No, 12. Hybrids between Attacus i:)ermji and A. roylei, deposited

by Lord Walsingham.—A female specimen of these emerged on

August lOth, and a male on the 15th ; they are both preserved for his

Lordship. I cannot discern any difference between these and Attacus

periuii.

No. 13. Papilio machaon.— Larvag were exhibited nearly all

through August, and some nice pupae obtained for next year.

No. 14. Papilio podaliriits.—Some nice larvce of this species were

obtained from Germany, and exhibited in that and the pupa-stage

throughout August ; all are now in the latter stage ; two are exhibited

in this case, and the remainder reserved in the cool for next year.

No. 15. Deilephila (jalii.—This species followed that of Erebia

meclea in this case ; and several larvae were obtained for succession

from Germany. A few pupaa have been procured from these, and
are now exhibited in this case.

No. It). Smerinthus ocellatus.—A few larvae were obtained at in-

tervals to illustrate this species ; and there are now some nice pupae :

some are exhibited, and the remainder retained in the back room for

next season.

No. 17. Sphinx ligustri.—Larvae of this handsome species were

exhibited throughout August ; and some healthy pupsB have been

obtained.

No. 18. Saturnia carpini.—Some late larvae of tiiis species were
obtained from the North and occupied this case during xlugust.

Cocoons are now exhibited ; and I have a good supply for next

season.

No. 19. Vanessa antiopa.—From July till early in present month
imagos of this interesting species have been seen alive in the case,

and have been much admired on account of their great rarity in

England ; those exhibited are of continental origin.

No. 20. Staiiropus fagi.— ^oWovim^ Zyc/cBnafiUpendulce in this

case came the very curious larvae of this species, which I obtained

from eggs. Five larvae attained nearly full growth, but died one by
one. I had, however, a succession at hand, and the case has been
continually supplied with these interesting larvae ; two are now
tenants of it, and exhibit at present no signs of failing. [Mrs. Hut-
chinson, of Leominster, kindly sent me a larva of this species; but I

fear it was injured in transit, as it died two days after arrival.]
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No. 21. Chcerocampa elpenor.—A succession of these larvae have

been obtained and are still feeding ; some healthy pupae are reserved

in the cool for next year.

No. 22. Deilephila euphorbicB.—The handsome larvao of this

species have been exhibited from the beginning of August to the

present time, and some healthy pupa) have been obtained.

No. 23. Cerura rmiJa.—
A

'piece of cork containing many cocoons

of this species is exhibited in order to show how well concealed these

cocoons lie in the bark, where they are almost unperceivable to an

unpractised eye.

No. 24. Cossus Ucj7iiperda.—^.\ax\^, of this species has been seen

almost every day, wandering about the cage out of the wood and

entering it again.

No. 25. Acherontia atropos.—I obtained 3 larvae from Germany,

which are now in pupa : a fourth was presented by Master King-

church on September 2nd, and immediately went to earth. A hving

Moth was likewise sent by Mr. Temple of Warwick on the 10th

instant, but died two days after. It is a good specimen, and has

been duly preserved.

No. 2(3. Vanessa c-album.—Mrs. Hutchinson, of Leominster,

kindly sent me some small larvte of this species, which is now local

in England, although very common in former years around Loudon.

These were placed in the cage and have changed to pupae. One

perfect insect appeared on the 1 7th instant.

In the small cases at the end of the house there have been ex-

hibited larva) of Notodonta dictcea and N. ziczac, Acronycta megace-

phala, A.psi, sxiAA'aceris, Smerinthus popidi, and Bomhyx rubi, of

all of which, with the exception of the latter, there are pupae for

next year.

In the tubes &c. on the table, amongst Lepidoptera, there are at

present larvae of Lasiocampa quercifolia, CaUimorpha dominula,

Arge galathea, and Bipthera orion ; there are also retained in my
back room for later exhibition larvae oi Orypia pudibunda, Bicranura

furcula, Bombyx quercus, and Halias prasinana. Some of the above

will hibernate, but can )ievertheless be exbibited at intervals, being

low plant feeders. The Tiger-moths can be bred all through the

winter months, if it is desired. Amongst aquatic forms many inter-

esting additions have been made ; and among these are now exhibited

larvae and pupae of Libellula depressa, Ranatra linearis, various

Trichoptera, and of the following Coleoptera :

—

Dytiscu3 margiualis. ^

Hydrous piceus.

Pelobius hermanni.

Hyclroporus rufifrons.

Ilybius ater.

uliginosus.

Agabus abbreviatus.

Helophorus aquaticus

Hydrobius fuscipes.

Philbydrus testaceus.

- At present in the House.
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Haliplus elevatus. ")

Hyphjdrus ovatus. I

rt^/^^u/" 1
/^ Eetaiued in the cool for

Colyin betes exoletus. J- c.,^ ._i,.-i.;i-._

grapei.

Agabus dispar.

Koterus sparaus. J

future exhibition.

All these, except the first three, were presented by Mr. W. A.
Forbes, having been from Askham Bog, near York.
On the 22nd of August a specimen of Cholus forhesi ^ was pre-

sented by Dr. Wallace of Colchester, who found tliis rare Rhyncho-
phore amongst some South-American orchids ; it is now exhibited
upon one of these plants in a suitable glass vessel. A specimen of
the Great Green Grasshopper (Acrida viridissima) was presented by
Mr. Forbes on the same day, but died a few days after. I obtained
some more larvse of the Ant-lions early in present month : aud there
are still many of their pits exhibited. Some images have also been
bred from earlier larvae obtained.

On September 3rd a number of Helix pomatia were hatched from
eggs deposited by the specimens presented by Lord Arthur Russell,

F.Z.S., in April last.

The Rev. Canon Tristram exhibited skins of a Darter and a Cor-
morant, and nine eggs of the former bird, procured on the Lake of
Antioch, and made the following remarks :

—

"I have the pleasure of exhibiting the skins of two birds procured
by me in June of this year on the Lake of Antioch, wliich may be
of some interest to ornithologists. The Bahr el Abiad, or " White
Sea," as it is called, is the only piece of fresh water of any extent
in Northern Syria, and is formed at the junction of several affluents

with the Orontes river, in the great plain which extends from
Antioch (to witliin a few miles of which city the lake reaches) almost
as far as Aleppo.

" The northern part of the lake is very shallow, and full of hundreds
of little islets, being, in fact, rather a marsh than a lake. These
islets are covered with reed (Arundo donax) and occasional marsh-
shrubs. Ducks and Waders of all kinds abound; and the Common
Tern {Sterna hirundo) breeds there. I saw no other Tern, though
the lake is not twenty miles in a straight line from the sea; but I am
told that several smaller species of Terns are found here.

" There were many Buff-backed and Squacco Herons and a {qw
Night-Herons to be seen. I obtained a few eggs of the Buff-backed.
But the most remarkable inhabitant was the Darter of South Africa
{Plotus levaillanti), of which I exhibit a male specimen and a few
eggs.

^
There is a very large colony of these birds breeding on the

islets in society, witli nests in no way differing from those of the
Cormorants. Along with them is a Little Cormorant {Phalacroeorax
Pl/ffma:us) in some plenty, breeding also in communities, but not on
the same islets. I did not succeed in obtaining their eggs. I could

^ Pascoe, Proc. Eut. Soc. 1876, p. xxx.
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not reach their breeding-places, and have a suspicion, from the
behaviour of the birds, that they had ah-eady hatched.

" The Darter I take to be undoubtedly the African bird ; and if so,

this is a very remarkable northward extension of its hitherto known
range. I was told that the birds are never seen there in winter, and
that they leave as soon as their young are fledged.

" The Darter is not mentioned by Shelley as found by him in Egypt.
Von Heuglin gives Lake Tchad, Senegambia, the Niger, Gaboon, as

well as South Africa, as its habitat. Pollen and Van Dam state that

the Indian, not the African, species is found in Madagascar. Schlegel
mentions a specimen at Leydeu from Sennaar, which is the nearest

point to Antioch where I can trace it. Altogether, us Dr. Sclater

and Mr. Forbes have pointed out to me, its occurrence in North-
western Syria is most extraordinary."

Prof. Newton, V.P., exhibited the specimen oi Emberisa riistica,

recorded by Mr. .William Eagle Clarke in the current number of
'The Zoologist' (p. 465) as having been shot at Easington, on the
coast of Yorkshire, on the 1 7th of September last, remarking that
it was only tbe second example of the species reported to have occurred
in this country, and also that on the very same day another specimen
was obtained in Heligoland by Herr Gatke, C.M.Z.S.

Mr. Sclater exhibited a specimen of the Glossy Ibis {Plegadis
falcinellus), belonging to Sir Henry Mildmay, Bart. The specimen
in question had been shot on one of the lakes of Dogmersfield Park,
Hampshire, on the 5th of September, 1881, by one of the under
keepers, and had been mounted by Mr. G. Clothier, of Odiham.
Mr. Sclater had examined the specimen, which had been ascertained
to be of the male sex, in the flesh.

The following papers were read :

—

1. Notice sur la Locldigesia mirabilis (Bourc).

Par L. Taczanowski et J. Stolzmann.

[Eeceived Septembei- 9, 1881.]

Une belle serie d'exemplaires de ce magnifique oiseau-raouche

nous permet de donner la description de cette espece, beaucoup plus
complete qu'elle ne I'etait jusqu'a ce temps. Le male adulte est

connu depuis plus de quarante ans, sa description cependant n'etait

pas satisfaisante, les couleurs a ce qu'il nous parait ne sont pas ex-

actement definies, de meme que plusieurs details, ce qui nous a

decide a commencer par la description du male dans son plumage le

plus parfait. On ne connaissait rien sur les habitudes de cet oiseau

;

nous presentons done tous les details qui nous sont conaus et qui
paraissent etre interessants.

Trochilus mirabilis, Bourc. P. Z. S. 1847, p. 42; Rev. Zool.

1847, p. 253.
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Loddigesia mirabilis, Gould, Monogr. Trocli. Yol. iii. tab. clxi. ;

id.Intr. Tr. p.99(1861); Gr. H.-list B. Brit. Mus. i. p. 144 (1871);

Scl. et Salv. Nomencl. Av. Neotr. p. 85 ; Muls. H. N. Ois.-Mouches,

iii. p. 252; Elliot, Class, and Synops. Troch. (1879) p. 145.

Mulsantia mirabilis, Bp. Consp. Gen. Av. i. p. 80 (1850) ; Reichb,

Aufz. d. Colib. p. 12(1853); Troch. Enum. p. 9, tab. dcccxxx.

f. 4888(1855).
Loddigiornis mirabilis, Bp. Eev. et Mag. Zool. 1854, p. 256.

Thaumatoessa mirabilis, Hein. Jour. f. Orn. 1863, p. 210.

L. supra aureo-viridis, pileo toto squamosa splendidissime violaceo-

sapphirino ; suhtus isabellino-albida ; fascia jugulari squamosa

viridi, sapphirino micante, limbo aureo circumscripto ; vitta medi-

ana abdominali nigra, hypochondriis aureo-viridibus ; alis violaceo

nigricantibus, tectricibus dorso concolorihus ; cauda singulari,

}-ectrici.bns mediis brevissimis, externis corpore triplo longioribus,

maxima parte denudatis et curvatis, ajnce in palmulum indigoti-

7ia7n dilatatis ; subcaudalibus binisposterioribus angustis, corpore

multo longioribus, dimidio basali viridibus, termijiali cyaneo-

nigris et macula alba terminatis. Fern, supra aureo-viridis,

jnleo griseo ; subtus isabellino-albida ; hypochondriis aureo-viri-

dibus, lateribus colli viridi maculatis ; rectricibus mediis latis cor-

j)0)-e brevioribus viridibus, externis duple longioribus modice atte-

niiatis, griseis, apiee dilatatis et indigotinis ; subcaudalibusposte-

rioribus attenuatis, quam rectrices externce brevioribus, totis albis.

Le male adulte dans son plumage le plus parfait a le sommet da

la tete convert de plumes squamiformes, tr^s lisses et graduellement

prolongees sur sa partie posterieure, en y formant une liuppe plate

depassant distinctement les plumes de la nuque ; cette plaque est

d'une belle couleur bleue de saphir, changeant dans certain jour en

violet egalement splendide, le reste des parties superieures du corps

est d'un vert dore, tirant plus au cuivreux au cou, sur le devant

du dos et sur les tectrices alaires. Le dessous du corps est d'un

blanc legc'rement isabelle, orne sur la gorge d'une grande cravate,

etendue jusque pros des yeux, puis retrccie graduellemient et pro-

longce par son angle posterieur jusqu'au haut de la poitrine, formee

de plumes squamiformes d'un beau vert clair fort brillant, passant

dans les autres directions de la lumiere en outremer saphire, le plus

fort au milieu de la cravate et tirant au violet sous certaine incli-

naison ; cette cravate est entouree dans sa moitie inferieure en com-
mencant au dessous des yeux d'une bordure d'un dore cuivreux,

bordee exterieurement de noir presque mat ; le milieu de la poitrine

est occupe dans toute sa longueur par une large raie noire veloutee,

prenant un eclat cuivreux dans d'autres directions de la lumiere, cette

bande est moins large au bas-ventre et d'un eclat vert beaucoup plus

brillant que dans sa partie anterieure ; les flancs de 1'abdomen sout

converts de plumes vertes dorees, en laissant une bande blanchatre

bordant dans toute sa longueur la raie mediane foncee. R6miges
brunes avec un leger eclat violatre. Queue tres singulifere et fort

compliquee, a quatre rectrices ; les rectrices medianes, d'un vert fonce,

sont courtes et couvertes en entier par les tectrices ; les externes fort
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prolongees, depassant plus de trois fois la longueur du corps sans bee,

tres brievement barbcesj usque pics deleur extrcmite, qui est lerniiue'e

brusquement par une grande })alette de couleur indigo t'once, traversee

de nonibreuses lignes plus foncees, bien distinctes sous certain jour

;

cette palette est aussi longue que large, elargie d'avant en arriere

jusqu'a la moitie de sa longueur, offrant dans ce point sa plus grande

largeur, en ogive posterieurement ; ces deux rectrices sent courbees

en demicercle dans presque toute leur longueur, de sorte que dans la

position naturelle de la queue elles se croisent entre elles deux fois,

e'est H dire pres de leur base et dans le tiers de leur longueur ; la partie

posterieure de ces rectrices prend alors la position latero-perpendicu-

laire a I'axe du corps de I'oiseau; les autres rectrices paraissent

nianquer completement. Les couvertures iuferieures de la queue

sont longues en general, mais les deux posterieures fort prolongees,

beaucoup plus longues que le corps, attenuees graduellement vers

I'extremite et terniinees en pointe, sont d'un vert bronze obscur dans

leur moitie basale, passant au bleu noiratre dans la terminalc, a pointe

menie blanchatre ; les autres tectrices vertes, entourees d'une bordure

blanchatie. Bee iioir, presque droit, a peu pres aussi long que la

tete
;
pattesbrunes, a tarse garni jusqu'aux doigts de petites plumes

blancliatres ; iris presque noir.

La femelle est en dessns d'un vert moins dore que cliez le male ;

le sommet de la tete est d'une couleur grise, plus ou moins lustree

de bronze', surtout dans certaines directions de la lumiere ; les pai'-

ties inferieures du corps sont d'un blanc Lave legeiement d'isabelle,

avec les cotes du cou macules de quelques taches vertes et les flaucs

de I'abdomen vert dore'. Les ailes sont distinctement plus longues

que chez le male et de la meme couleur. La queue complete, com-
posee de rectrices larges, me'diocrement longues, depassant considera-

blement les tectrices, a medianes jusqu'aux subexternes presque egales,

ces dernieres un peu plus longues que les precedentes ; les externes

deux fois aussi longues que les autres, droites, peu larges dans les

deux tiers de leur longueur, puis doucement elargies en une palette

oblongue subelliptique ; les deux medianes sont d'un vert brillaut,

les autres vertes a la base et d'un noir bleuatre a Textremitc ; les

deux externes grises dans la partie attenuee et d'un bleu indigo sur

la palette ; les sous-caudales d'un blanc isabelle, les deux posterieures

graduellement attenuees, atteignaut les trois quarts des rectrices ex-

ternes, sont d'un blanc presque pur.

Lejeune mfde dans sa deuxieme annee preseute certaines affinites

aux deux sexes des adultes : il a le vert du dessus du corps et de la

tete aussi dore que le m-rde adulte ; la cravate egalement developpee

mais d'un vert moins brillant et tirant sur le dore, passant dans les

autres directions de la lumiere en bleu moins intense et moins pur,

a bordure dore'e a peine distincte ; les cotes du cou fort tachet6s de

dore cuivreux ; le milieu du haut de Tabdomen a peine noiratre,

lustre de vert dore, cette bande foncee indiquce sur le reste du ventre

par une serie de taches vertes brillantes sur un fond blanchatre ; les

flancs verts-dores plus largemeut que chez les adultes. La queue est

comme celle de la femelle, mais plus longue, a rectrices mediaues
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vertes dorees, plus ou moins terminees de bleu ; les tectrices sous-

caudales posterieures plus longues, atteignant presque Textr^mite

des rectrices externes, vertes bronzees dans leur plus graude moitie

basale, et blanches dans la terminale ; les autres tectrices vertes

dore'es entourees d'une bordure blanchatre.

Les autres jeunes males, probablement plus adultes, ont le sommet
de la tete comme le pre'cedent, la couleur de la cravate presque aussi

forte comme chez I'adulte, et presque egalement bordee de dore ; la

bande foncee sur la poitrine presque aussi large et aussi intense que

daus I'adulte ; les cotes du cou et de la poitrine plus blancs que chez

le precedent; les sous-caudales posterieures, depassant plus ou moins

les rectrices externes et presque aussi longues que celles de I'adulte,

ont les couleurs disposees comme chez ce dernier, mais I'extremite

blanche est beancoup plus longue.

Les autres jeunes males, a sommet de la tete entierement ou en

grande partie couvert de plumes sqiiamiformes bleues, ont la cravate

jjresque aussi brillaute que I'adulte et la bande foncee pectorale plus

ou moins prolongees sur I'abdomen.

Les metamorphoses des jeunes males presentent quelques irregu-

larites; et surtout dans le developpement des sous-caudales prolongees,

il arrive souvent que les individus dont la coloration est plus avance'e

sur le corps et au sommet de la tete ont ces tectrices moins longues

et terminees plus longueraent de blanc que dans les individus qui

n'ont encore rieu de bleu sur la tete. D'apros I'examen des nom-
breux exemplaires en transition, on pent supposer que la cravate se

forme la premiere, puis la plaque cephalique, les deiix tectrices et la

bande foncee abdominale ; les deux rectrices externes sont les der-

nieres a se developper. Stolzmann a eu uu exemplaire, dans lequel

une rectrice externe etait droite et courte, propre au jeune age, et

celle de I'autre cote de la queue completement developpee. On peut

done presumer avec quelle cele'rite ces plumes doivent se developper,

voyant qu'une d'elles etait toute formee, tandis que sa congenere
n'avait pas encore bouge de place.

<S ad. c? jeviue. 2
Longueur depuis I'extre'mite du bee mm- nim. mm.

jusqu'au bout des sous-

caudales 147 122

„ du vol 101 108

„ de la rectrice externe en arc 160-170 ..

„ „ „ en corde 125 50 46
„ de la palette 30 19 18

Largeur de la palette 27 8-10 8
Longueur des sous-caudales posterieures 80 42-70 35
Distance entre le croisement posterieur

des rectrices et la base 45
Longueur des rectrices medianes ... . 11 16 20

„ del'aile 40 43-5 43-45
.„ dubec 21 21 21

Largeur de la partie attenuee des rec-

trices externes 3
Longueur de la rectrice subexterne . . .

.

. • 25
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Les jeunes males out le minimum tlu vol 107 mm., maximum 11

1

mm.; dans desadulcesle minimum est 100mm.,le maximum lU2mm.
Dans la description du male de cet oiseau Bourcier a commis une

erreuv en prenant les deux plumes droites et prolongces du milieu

de la queue pour les rectrices medianes, quoique on pent recounaitre

an premier coup d'oeil que ce ne sont que les deux tectrices poste-

rieures du dessous de la queue aussi fortement dcveloppces. La
position de leur base sous la surface inferieure du cvoupion, la cour-

bure de leurs deux barbes vers le haut, en y formant une gouttiere

ouverte en dessus, et leur baguette traversee dans toute la longueur

de la surface supcrieure d'un sillon creux, ne laisse aucun doute sur

la nature de ces deux plumes. Chez la femelle et cliez le jeune

male c'est encore plus evident, car leurs rectrices medianes jusqu'aux

subexternes sont bleu developpces et assez longues ; on pent done les

compter facilement et voir que les rectrices sont en norabre normal

de dix, tandis que les deax tectrices allongees et attenuees presentent

les caracteres indiques plus haut, et se trouvent appliquees a la

surface inferieure de la queue.

. II est evident que le developpement extraordinaire des deux rec-

trices externes du male est en relation avec I'avortement des autres

rectrices ; les deux medianes qui restent sont petites et cachees en-

tierement dans les tectrices caudales ; il parait aussi que les remiges,

d'apres laloi de compensation, sont considerablement moins dcvelop-

pces que chez la femelle et les jeunes males. Le male adulte pre-

sente aussi une particularitcremarquable dans ses remiges secondaires,

dont les baguettes sont plus epaisses qu'ordinairement, fort roides

et courbces au bout, et produisent un son sec en vibrant.

On sait depuis longtemps que la Loddigesia habite les environs

de Chachapoyas, chef-lieu du dcpartement "Amazonas" dans le

Pe'rou septentrional, et parait etre localisee dans le bassin d'Utcu-

bamba, petite riviere de la rive droite du systeme du Maraiion.

Cette contree est depourvue de grandes forcts, et c'est seulement

dans sa partie meridionale que se trouve la foret (Montana) de

Puma-urcu, qui, comme on le dit, communique avec les forets de

Huayabamba, c'est-a-dire la masse principale des forets peruviennes.

II parait qn'une belle Ahtrcemeriu, a couleur rouge {Bomaria for-
mosissima, Herb.), est-sa-fleure de predilection, on peut au moins

etre sur que la ou se trouve cette fleur on rencontrera notre oiseau,

Cette plante fleurit depuis le mois d'aout jusqu'ala fin de novembre.

Comme cette fleur n'est pas visite'e par la Lesbia (jracilis, principale

persecutrice de notre oiseau, le chassant des autres fleurs, la Loddi-
gesia peut s'en servir a son aise. La Lesbia parait avoir un certain

dedain pour cette fleur : Stolzmann pendant ses nombreuses excur-

sions dans la contree n'a vu qu'une seule fois une Lesbia s'en ap-

procher momentanement, et s'eloigner apres y avoir enfonce son bee.

Elle aime aussi a visiter les fleurs d'un framl)oisier epineux et d'un
certain arbre nomme par les indigenes " tolo " (probablement une
espece de myrtlie). On rencontre quelquefois les femelles sur les

petites fleurs violettes d'uue espece de piment, connu dans la contre'e

sous le nom d' " aji."
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On ne peut pas dire que ce colibri soit commun ; au contraire on

peut pretendre qu'il est peu nombreux ; les males adultes paraissent

etre beaucoup plus rares que les femelles et les jeunes males.

Du matin au soir ces oiseaux sont en mouvemeut continuel. Tandis

que les autres oiseaus-mouches paraissent avoir leurs heures de repos,

et quelques-uns d'entre eux s'adonnent alors au chant, comme
YAmazilia leucophcea, on ne voit jamais la Loddigesia rester inactive

pendant un temps un peu prolonge. Les femelles sont en general

moins farouches que les males adultes. Leur vol n'offre aucune

difference de celui des autres colibris, mais ce qu'il y a de surpre-

nant c'est qu'elles passent avec uue rapiditeincroyable les fourres les

plus epais oii elles sont oblige'es de changer de direction plusieurs

fois dans une seconde pour pouvoir eviter tous les obstacles qu'elles

trouvent continuellement sur leur route. Eu s'arretant aux calyces

des fleurs elle remue sa queue de haut en bas a la maniere des

Lesbia et des autres oiseaux-mouches. Le bourdonnement produit

au vol par une femelle se distingue facilement a I'aide d'une certaine

experience de celui de la Lesbia r/racilis, il est d'un diapason plus

eleve, ce qui s'ex])lique par ses ailes plus courtes. Le male, dont

les ailes sont encore plus courtes que celles de la femelle, produit un
bourdonnement encore plus eleve', et on peut parvcnir a veconnaitre

par I'ouie la presence du male adulte sans le voir.

Les deux rectrices laterales du male adulte se dresseut au vol a ce

point que les deux palettes s'appliquent mutuellement. Cette position

se produit machiiialement. Ces rectrices peuvent se tourner jusqu'a

un certain point dans leur tube basal et un leger obstacle de Fair

suffit a leur donner une pareille position. On peut s'en convaincre

sur les exemplaires immediatement apres leur mort, avant qu'ils

soient deveuus raides. Dans une pareille position les rectrices ex-

ternes restent croisces et le point de leur croisement posterieur a lieu

tout pres de la naissauce des palettes.

Une espece des reunions exccutees par les Loddigesia est un fait

le phis interessant de leurs habitudes. Les observations ont ete

faites d'abord a Osmiil, ou on a vu deux ou trois jeunes males se re'-

unissant ;
puis le chasseur de Stolzmann a decouvert aTamiapampa

I'endroit dans lequel b jusqu';\ 8 males, egalement non adultes,

s'assemblaient habituellement pour manceuvrer d'une maniere la plus

curieuse. Ce dernier endroit ne promettait pas la presence de ces

oiseaux ; c'ctait un plateau decouvert, parseme de quelques huissous

donnant tres peu d'ombre ; il n'y avait pas des fleurs, et les oiseaux

n'y arrivaient que pour executer leurs evolutions.

Deux jeunes males s'arretent dans I'air, I'un vis-a-vis de I'autre, le

corps suspendu verticalement, ouvrant tour a tour leur queue a ce

point que les rectrices externes a palettes forment une ligne droite,

perpendiculaire a I'axe de I'oiseau, ou meme relevces un peu en haut,

et se lancent sur les cotes (Voyez la figure, p. 833). Chaque fois

que I'oiseau ouvre sa queue, on entend un jtetit son sec, semblable au
claquement produit par deux ougles d'une main, ou au bruit qu'ou

entend en fermant une montre. Les observations posterieures faites

sur les Manakins, et I'analogie des baguettes dans les remiges secon-
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daiies de ces deux oiseaux nous conduisent a croire que ce sont les

chocs mutuels de ces baguettes qui peuvent produire ce bruit. Ou
peut I'entendre a dix pas de distance. Les deux sous-caudales allon-

gees restent alors dans leur position naturelle, comme independantes

du systetne des muscles du croupion, qui dans la Loddiyesia s>it

fort developpes.

Loddigesia mirdbilis (jeune male, manoeuvrant).

Cette manoeuvre se prolonge pendant une vingtaine de secondes.

Ordinairement elle est executee par deux jeunes males ; mais quelque-

fois, comme il est dit plus haut, un plus grand nombre se rassemble.

Presque toujours on entend dans le voisinage la voix de la femelle,

tsi-tsi-tsi-tsi .... Une fois Stolzmann a remarque une pareille

scene executee par un jeune male de notre oiseau devaut une Metal-

lura smaragdinicollis.

A Tamiapampa il ne se passait pas dix minutes sans que ces

manoeuvres ne se soient repetees, et les oiseaux ont des endroits

de predilection pour ce but. Sur le plateau mentionnc plus haut,

ils avaient un buisson favori ; a Osmal il y avait deux pareils, et rare-

ment les oiseaux manceuvraient ailleurs. En se pla<jant tranquille-

ment dans le voisinage on pouvait les observer tant qu'on voulait.

Une fois Stolzmann a ete temoin d'une evolution encore plus

Proc. Zool. Soc— 1881, No. LIV. 54
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bizarre. Un jeune male restait suspendu au dessous d'une branchette

fine, tandisqu'ua autre manceuvrait au dessus de lui, etalant sa queue

et claquant ; les roles se changeaieut en un clin d'cEil, le dernier se

suspendait et I'autre prenait son tour ; ensuite ils se sont eloi^nes.

II serait curieux de connaitre le but de pareilles evolutions.

Serait-ce une espece d'exercice ou une rivalite ? Mais s'il en etait

ainsi, pourquoi les males adultes paraissent-ils rarement y prendre

part ? quoique ils y passent souvent. Une seule fois Stolzmann a vu
de loin un adulte s'arretant devant un jeune.

Les adultes etalant egalement la queue donneraient a leurs rec-

trices externes une position extraordinaire, les deux palettes se

placeraient au dessus de la tete. L'unique mouvement de la queue

d'un adulte qu'a observe Stolzmann, etait represente par le dressenient

en haut ; les palettes recouvrent alors la tete, et le corps de I'oiseau

se penche en avant.

Gould pretend que les deux rectrices de la Loddic/esia servent a

lui aider a se maintenlr dans Fair. Ce que nous avons dit plus

baut sur I'application des deux palettes au vol parait contester

I'opinion du savant ornithologiste. L'orifice des fleurs de VAlstroe-

meria est tourne en bas ; en su9ant done I'oiseau-mouche reste sus-

pendu au dessous de la fleur. Les rectrices restent pliees dans cette

position. Du reste les ailes du male ne sont pas aussi petites rela-

tivement au corps pour qu'elles exigent la cooperation de la queue ;

11 y a des colibris a ailes relativement beaucoup moins grandes et

volant parfaitement, comme les Acestrures. Une queue rigide parait

etre mieux destinee a ce but que deux rectrices longues et flexibles,

car les autres rectrices abortives ne peuvent etre de grande utilite.

On peut done pretendre que ces plumes magnifiques de la Loddigesia

bii servent d'ornement, comme celles du paon ou d'un oiseau de

paradis.

Souvent il est plus facile d'apercevoir les deux palettes que

I'oiseau meme, et quelquefois en tirant on vise sur elles, surtout

quand I'oiseau est tourne vers le cbasseur et sa poitrine variee se

confond facilement avec les objets voisins. Quelquefois quand

Toiseau vole daasl'ombre les palettes eu mouvement sont plus faciles

a distinguer.

Une fois Stolzmann a observe un male adulte buvant I'eau d'un

ruisseau. II avait cboisi une petite cascade, et on peut pretendre

que c'est seulement dans ces dernieres qu'il peut apaiser sa soif.

Les cascades ne manquent pas dans la contree babitee par la Loddi-

gesia. C'ctait avant le coucher du soleil, et I'oiseau etait observe

a trois pas de distance.

La voix de la femelle et du jeune male est un tsi-tsi-tsi

rapidement repcte. L'oiseau se fait entendre en visitant les fleurs

et pendant ses manoeuvres. Pose il garde la tranquillite. La voix

du male adulte n'a jas ete jamais enteudue. Eu novembre une

femelle ramassait la mousse pour la construction du nid. C'etait a

Tepoque des manoeuvres.
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2. Description cFune nouvelle espece du genre Mustela du
Perou nord-oriental. Par L. Taczanowski^ C.M.Z.S.

[Eeeeiyed August 16, 1881-]

Mustela stolzmanni, n. sp.

Obscure castaneo-brunnea ; capite, pedibus apiceque caudae con-

coloribus ; subtus Jlavido-ochracea, vitta abdominali mediana
brunnea, lata ; labio supero latissime albo ; Cauda gradatim
atf.enuata, quam corpus multo breviore.

Hab. Peruvia orient. Yurimagiias {Stohmanri).

Une femelle adulte, tuee aux environs de Yurimagnas, est beau-

coup plus grande que la M. macroura des environs de Junin, a

queue relativement plus courte et vers son extre'mite le^ferement

aftenuee et termiiiee en pointe ; a moustaches n'atteignant pas le

bord posterieur de I'oreille ; plante dans toutes les pattes parfaite-

ment nue, d'une couleur grise, tandis que dans la M. macroura elle

est jaune ; les polls couvrant le dessous des doigts moins abondants

que dans I'espece citee ; les membranes interdigitales plus longues

que dans la M. macroura et parsemees seulement de quelques poils

rares ; les canines relativement plus epaisses et moins longues ; les

griffes plus courtes.

La mode de la coloration est semblable, cependant les nuances des

couleurs sont diflerentes ; tout le dessus du corps est d'un brun
marron plus fonce que dans toutes les especes e'galement colorees,

sans cette nuance rougeatre caracteristique dans I'espece avec la-

quelle je la compare ; a base des poils plus pale que I'extreinite

sans nuance jaunatre, propre a cette dernifere belette ; I'extremittf

de la queue et les pattes sont concolores au dos ; cependant le devant
meme du museau est un peu plus fonce, aiusi que I'extremite meme
du pinceau caudal dont la couleur est un peu plus sombre que celle

de la queue ; tout le dessous du corps et le cote interne de la cuisse

et du baut des jambes, aiusi que celui du milieu des pattes anterieures

jusqu'a la plante denudee est d'un ocreux jaunatre, tres different

de la couleur des deux autres especes peruviennes a longue queue

;

avec une large bande brune parcourant le milieu du dessous depuis

le bas de la poitrine jusqu'a la deuxieme paire des mamelles, eu
s'attenuant dans sa partie terminale ; le dessous de la tete est d'uu
blanc jaunatre, s'etendant sur la levre superieure jusqu'au nez et pas-

sant presque en ligne droite a 2 millimetres au dessous de I'ceil et

touchant ensuite le bord inferieur de la conque auriculaire, tandis

que dans la M. macroura et dans la M.jelskii la levre superieure est

toute foncee, et la ligne de la demarcation de ces deux couleurs

commence a la commissure et passe loin du bord inferieur de I'oeil

(12 mill, dans la M. macroura) sans toucher la conque auriculaire;

les conques auriculaires sont parsemees de rares poils de la couleur

analogue a celle du dos, quelques poils blancs forment au bord
supero-anterieur une strie bien distincte ; moustaches brunes noira-

tres ; ongles d'uu gris corne.

54*
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Dimensions.
millim.

Longueur totale 523

J, de la tete 53

„ du corps 260

„ de la queue avec le poil 224

„ ,, ,, sans poil 190

„ du tarse jusqu'au bout des ongles 54

Cet exemplaire possede moins de fausses molaires que les autres

especes de la section des putois, c'est-a-dire une dans la machoire

superieure et deux dans I'inferieure ; il est cependant possible qu'il

les a pu perdre dans son age avance, car il presente des intervalles

libres pour placer ces dents anterieures. En general ses dents sont

plus fortes que celles de la M. macroura.

Cette belette a ete prise dans la foret, et il parait que I'espece est

exclusivement forestiere, car elle est inconnue aux habitants de la ville.

Toutes les especes peruviennes connues precedemment, provenaient

des regions elevees a 8000 jusqu'a 11,000 pieds d' altitude, tandis

que celle-ci a ete trouvee dans la grande plaine de Maynas, elevee

a peine a 500 pieds au dessus du niveau de la mer. Les premieres

liabitent les contrees non boisees, tandis que celle-ci habite la foret

humide.

3. Note on the Structure of the Palate in the Trogons

{Trogonidx) . By W. A. Forbes^ B.A.^ Prosector to the

Society.
[Eeceived September 23, 1881.]

It is my desire in the present communication to correct an error

which, though it has been before the ornithological world some years,

has hitherto apparently escaped attention—the more so, as it has

some bearing upon the general question of the classification of birds.

The only description of the palate of the Trogons I have met with

is that contained in Prof. Huxley's celebrated paper on the Classifi-

cation of Birds in this Society's 'Proceedings' for 1867. It runs

as follows^:—"The only Trogon skull I have had the opportunity

of examining is that of T. reinwardti. It possesses basipterygoid

processes, in which respect it resembles Caprimulgus, and is unlike all

the other genera which remain to be mentioned. The palatines have

a general resemblance to those of the Musophagidse ; the vomer
seems to be equally rudimentary ; and the nia.villo-palati7ies, though
less spongy, unite in the middle line." The Trogonidse are there-

fore included in Prof. Huxley's Desmognathous series.

Recent examination of the skulls of several species of Neotropical

Trogons (including Trogones puella, mexicanus, atricollis, and cali-

ffatus, and Pkaromacrus mocinno), for the opportunity of which I am
indebted to the kindness of Mr. Salvin, as well as of one ofHarpactes
reinwardti (the species described by Prof. Huxley) from the Eyton

' L. c. p. 444.
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collection, has convinced me of the incorrectness of the last part of

Prof. Huxley's description. In fact, the Trogons are not in the

slightest degree desmognathous, hut schizognathous, Prof. Huxley's

error having probably been due to the imperfect preparation of the

specimen which he inspected.

As will be evident from the drawing I now exhibit (see figure) of

.OBlFrV

Palate of Fharomacrns mocinno.

the palate of Pliaromacrus mocinno, the somewhat spongy and re-

markably transverse maxillo-palatines do not unite with each other,

or with any median ossification, across the central line. On the con-

trary, their inner ends are free both from each other, from the lower

border of the nasal septum, which is ossified, and from the thin and
filiform vomer, which runs between their ends to terminate in a

point a little anteriorly to them. The same is the case in the other

five species already named.

The Trogons being thus, as I have shown, not desmognathous,
would have, if Prof. Huxley's group of " Coccygomorphae " were
retained, to be removed thence to some other position, presumably

in his suborder " Schizognathse." But, in fact, as we now know
from Prof. Garrod's investigations ^ the so-called Coccygomorphae
are an artificial group, made up of at least three very distinct series

of birds. Furthermore, the fact that the Trogons are schizogna-

thous, whereas their near allies, such as the Bucconidae, Galbulidae,

Coraciidse, Podai-gus, &c., are desmognathous, shows that the struc-

ture of the palate has not that unique and peculiar significance that

has been claimed for it in the classification of birds.

4. Note on tlae Systematic Position of Eupetes macrocercus.

By W. A. Forbes, B.A., Prosector to the Society.

[Receiyecl September 23, 1881.]

Some months ago Mr. R. B. Sharpe directed my attention to the

remarkable similarity in general facies of JEupetes macrocercus to the

» ' Scientific Papers,' pp. 214, 215, &o.
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peniis Mesifes, and suggested that that hird might be in reahty

closely allied to the last-named one, and not at all congeneric with

the other species usually included in the genus Eiipetes.

Our knowledge of the internal structure of Mesites is due to M.
Alphonse Milne-Edwards, who, in the "Annales des Sciences Natu-
relles'" has described its osteology, with some remarks on the

muscles and other points. From its osteology, as well as from the

presence of two carotid arteries, and of the ambiens and accessory

femoro-caudal muscles, the non-passerine nature of Mesites is ren-

dered absolutely certain. M. Milne-Edwards associates it with the

Rails. From the presence of powder-down patches ^ combined with

the scliizorhinal nature of the skull, I should prefer to locate it

near Evri/pyga and Rhinochetus in my group Pluviales^.

It is to be regretted that M. Milne-Edwards has not in any way
touched u])on the pterylosis of Mesites ; and as yet I have been

unable to obtain any skin of that form to supplement this deficiency.

From a skin of Eupetes macrocercus I have, however, been able "to

ascertain a sufficient number of points to show that, unlike Mesites,

this form is certainly Passerine.

I'he pterylosis is quite Passerine, there being a nude oil-gland,

twelve rectrices, and nineteen remiges, of which ten are primaries.

Of these last the tenth (or so-called " first ") is half as long as the

ninth. The saddle of the dorsal tract is covered by very long

feathers, some being as much as 3 inches in length. The aftershaft

is apparently quite absent, as is the case in some other Passeres

(e. g. Artamus and Eurylcemus) according to Nitzsch. There are

no traces of any powder-down patches.

In the leg there is no plantar vinculum, as in all the Eleuthero-

dactylous Passeres'', and as in them only, if we except Upupa and
certain Ardeidte.

The arrangement of the terminal tendon of the tensor patagii

Irevis is also Passerine, as described by Garrod^, with the slight

difference that, as in Menura and Atrichia '^, the recurrent tendon

is more or less intimately blended with that of the extensor metacarpi

subjacent to it.

The skull, extracted from the skin, is also typically Passerine, with

the characteristically truncated vomer of those birds. The maxillo-

palatines are long and thin, and recurved apically ; the transpalatines

well developed. Like all other known Old-World Vasseves, Eupetes
is holorhinal.

The exact place in the Passerine series of Enpetes has yet to be
determined ; judging, however, from the bilaminate tarsal planta, it

is a truly Oscine form, and therefore very j)robiil)ly to be included in

the " Timeliidae."

' 6^ serie, Zool. t. vii. art. no. (S, pL vii.

s First discovered by Mr. E. Bartiett, vide P. Z. S. 1877, p. 299.
» Antca, p. 639.
* P.Z. S. 1880, p. 391.
* ' Scientific Papers,' pp. 356, 357.
" L. c. p. 358, pi. xxiv. fig. 2.
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5. Note on Pycnoptilus floccosus, Gould.

By E. P. Kamsay, C.M.Z.S.

[Keceived August 2, 1881.]

The true habitat of the rare bird named Pycnoptilus floccosus by

Gould has been somewhat a mystery ever since its discovery ; the

belts of the Murray River were always put down as the locality from

whence the original specimens came. Some years ago Mr. James

Ramsay met with it on the Murrurabidgee River, but only on

one occasion. Ornithologists, therefore, may be pleased to hear

that the bird is an inhabitant of the coast-ranges near Sydney,

New South Wales, whence I have recently seen some beautiful

specimens, obtained by Mr. A. J. Thorpe, our skillful taxidermist.

These birds were carefully sexed ; but the sexes show no difference in

the plumage. A pair measure as follows :

—

inches. inches.

Total length G 6

Wing 2-.55 2-45

Tail 3 2-9

Tarsus 1-1 M
Bill from forehead 07 07
Bill from gape 075 073

The occurrence oiPachycephala olivacea, Glycyphila albifrons, and
Campephaga jardinii within a few miles of Sydney is also worth

recording.

Australian Museum, Sydney,

May 27, 1881.

6. Note on Cceliaxis layardi, Angas.

By E. L. Layard, F.Z.S.

[Received August 3, 1881.]

Some years ago Mr. G. F. Angas described, in the ' Proceedings'

of this Society (P. Z. S. 1865 p. 54), a curious shell sent to him by

me, under the name of SuhuUna (Cceliaxis) layardi, of which the

onlv specimens known were dead decorticated examples found on
the sand-hills around East London, at the mouth of the Buffalo

River, in the Cape colony. Mr. Angas, therefore, in his diagnosis,

described it as '' caiidida."

In 1870 I visited the Eastern province and the neighbourhood

whence this shell had been procured, and, aided by my kind friend

Thomas Holden Bowker, Esq., soon unearthed the first living speci-

mens of this rem.irkable shell from under the sand, beneath the

bu'-hes in the neighbourhood of his residence at Tharvield. I then

found that the colour of the living shell was a pale horny-grey, as

was the animal, if my memory does not deceive me. My sudden
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departure from the Cape necessitated the packing of my shell-

collection before I had time to record the capture of the living

mollusk ; and my cabinets remaining unopened till a few weeks back,

I thought no more of my discovery. Lately, however, I have become

aware of a point in the economy of Cceliaxis layardi that may be of

interest to conchologists ; and I therefore communicate this note. In

picking out some specimens for exchange with a gentleman in Sydney,

I was surprised to find a minute specimen fall from one I held in

my hand. On tapping it gently, eight or ten more fell ; and on ex-

amining others, I obtained several more. It is thus clear that this

curious shell (which resembles a small Megaspira ruschenbergiana) is

a viviparous species. The young shells show all the beautiful striae

of the parent ; and the young animal, showing through the pellucid

shell, is of a reddish-buff colour.

Noumea, New Caledonia,

May 20, 1881.

7. Notes on the Genus Chilina, with a List of the known
Species. By Edgak A. Smith.

[Eeceived August 22, 1881.]

The object of the present paper is specially to point out several

errors which appear in a monograph by Sowerby in the ' Conchologia

Iconica,' written in 1874, and to contradict the statement that many
of the figures are taken from specimens in the British Museum.
This is most important, as hereafter it might be supposed that the

shells in question had been lost or in some way removed from the

Museum collection. The figures in the monograph referred to are

but copies in many instances of those which appeared thirty years

ago in the ' Conchological Illustrations ' by the same author. The
figures on plate i. which are taken from the old monograph are the

following:—fig. 1 « {C. fuviatilis); fig. 2 6 {C.Jluminea); figs. 3«,

3 6 (C. major); fig. Ab (C. dombeyana) ; and figs. 5», 56 (C
robustior).

On plate ii. the following are copies:— fig. 6e (C. ovulis); figs.

la, 7b {C. fluctuosa); fig. 8a (C amjiiiUacea) ; and figs. 9a, 96
(C ffibbosa).

On plate iii., fig. 10 (C. piielcha), fig. 12c, 126 probably (0.
tehuelcha), fig. 14 (C. tenuis), and fig. 17 (C parchappii), are

likewise copies.

In each instance, with the exception of fig. 14 (C. tenuis), Mr.
Sowerby stales that the figures are from specimens in the British

Museum. This, I am bound to observe, is totally incorrect. Not
in a single case is such the fact ; for neither the collection of Mr.
Cuming nor that of the Museum contain any shells answering to

these drawings. The only figures representing shells actually in the
Museum are figs. 6«, 6 6 (C. acuminata), fig. 2 c on plate iii. (C.

fiuminea, var.), fig. 11 (C. patagonica), fig. l.'-i (C. elegans), fig. 15
{C./asciata), and fig. 16 (C. subcylindrica). Unfortunately I am
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compelled to say that all these seven figures are very badly drawn
and wretchedly coloured, and, in fact, are very unlike the speci-

mens they are supposed to delineate. This will be readily believed

by any one who will compare the figures in the ' Coiichologia Iconica,'

which are mere copies, with the originals, and see the rough manner
in which they have been executed.

I am unfortunate in having to follow Mr. Sowerby's work ; for it

always provokes censorial criticism, which is very distasteful to me ;

but having under my immediate charge the collections which form
the material upon which most of his monographs are founded, I feel

it a duty to point out and correct such errors as I meet with, in

order that it may be known that these do not exist in the Museum.
The descriptive portion of this monograph is very defective, espe-

cially with regard to references. Species 1, Cfluviatilis, is attri-

buted to Gray as if a manuscript name in the Museum, whereas it

was described by Maton in the ' Linnean Transactions' of 1809.

Species 2, C.Jluminea, is likewise assigned to Gray, who, although

the first to place the species in the section Chilina, was not the

author, it having been originally named by Maton at the same time

he described C. fluviatilis, of which it is considered but a variety

by d'Orbigny and myself.

Species 4, C. dombeyana, is said to be of Sowerby instead of

Bruguiere.

Species 10, C. puelcha (wrongly numbered 11), is quoted as of

d'Orbigny's manuscripts, whereas it has been fully described and
figured by that author in the 'Voyage dans I'Amerique meridionale ;'

and the same observations apply to C. tehuelcha.

Species 13 (14 in the work), G. elegans, is stated to be a manu-
script name of Fairfield in the British Museum. This absurdity

shows Mr. Sowerby's complete ignorance of Frauenfeld's (the true

author of the species) paper on this genus, published in the ' Verhand-
lungen der zoologisch-botanischen Gesellschaft in Wien' for 1866.

Species 1.5 (erroneously numbered 16), C. fasciata, is quoted as

of Gould, followed by a — ?, indicative of JNIr. Sowerby's doubt
whether any description had ever been published. It was described

in 1847 as Domheya fasciata by Gould in the ' Proceedings of the

Boston Society of Natural History,' and subsequently figured in the

Atlas of Wilkes's Exploring Expedition.

Finally, species 17 (wrongly lettered 18), C.parchappii, is referred

to " Orbigny, Synopsis." This is extremely vague, being but the

initial word of d'Orbigny's paper in the ' Magasin de Zoologie ' for

1835, entitled "Synopsis terrestrium et fluviatilium Molluscorum in

suo per American! meridionalem itinere ab A. d'Orbigny collec-

torum."
The localities given in the 'Conchologia Iconica' are quite as mis-

leading and unsatisfactory as the figures. Cfluviatilis, from the

Rio de la Plata according to Maton and d'Orbigny, is said to be
Chilian by Sowerby. C. fluminea, which is but a variety, and de-

scribed by Maton from the same river, has the comprehensive habitat
" S. America " attributed to it. Several others, viz. C. major, C.
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rohustior, C.jluctuosa, C. ampullacea, C. gibbosa, G. teliuelcha, G.

tenuis, and G.fasciata, have the same vague geographical distribution

assigned to them, although in some instances their precise localities

were already known.
Certain species are quoted from Baldivia and Boldivia, which are

misspellings of Valdivia in Southern Chile. These are G. acumi-

nata, G. puelcha, and G. elegans.

The collection of this genus in the Museum contains the actual

types described and figured by d'Orbigny, also the series from Mr.
Cuming's collection which was recorded and named by Frauenfeld,

and the types of the new species described in the ' Conchologia

Iconica.' Of the nineteen species hereafter enumerated, the following

are wanting—namely G. angusta, Philippi, C. globosa, Frauenfeld,

G. parva, Martens, C. portillensis, Hidalgo, and Fseudochilina lim-

nceformis, Dall.

Family CniLiNiDiE,

Dall, Ann. Lye. Nat. Hist. N. York. 1870, vol. ix. p. 357.

Genus Chilina.

Bulimus (part.), Bruguiere; Gonovulus (part.), Lamarck ; Auricula
(part.), Lamarck and Lesson; 0^25(part.), Humphreys; Fo/w^a (part.),

Maton ; Ghilina (subgen.). Gray; Dnmbeia, d'Orbigny and Gould;
Limneus, d'Orbigny ; Chilinia, Woodward ; Potamophila, Swainson.

1. Chilina dombeiana, Bruguiere.

Bulimus dombeianus, Brug. Encyclo. Meth. Hist. Nat. Vers,
tome vi. p. 33.i, no. 66.

Gonovulus bulimoides, Lamarck, Tab. Ency. Meth. pi. 459. f. 7 n.

Auricula dovibeyana, Lamarck, An. s. Vert. vol. vi. p. 140
;

ed. 2, vol. viii. p. 331.

Ghilina dombeyana, Gray, Spicil. Zool. p. 5 ; Kiister, Conch.-Cab.
p. 66, pi. 9. f. 18, 19 ; Sowerby, Conch. 111. f. 1 1 ; id. Conch. Icon,

f. 4«, b ; id. Conch. Man. f. 300; d'Orbigny, Voy. Amer. merid.,

Mollusques, p. 333 ; Hupe, Gay's Hist. Chile, vol. viii. p. 128;
Frauenfeld, Verhandl. zool.-botan. Gesellsch. Wien, 1866, vol. xvi.

pp. 192-195.

Auricula jiuviatilis, Lesson, Zool. Voy. Coqille, p. 342.
Limneus dombeianus, d'Orb. Mag. de Zool. 183.5, p. 25.

Ghilina fluctuGsa, Sow. (non Gray) Conch. 111. f. 2; id. Conch.
Icon. f. 2; Reeve, Conch. Syst. pi. 189. f. 2.

Hah. Rio de Maule (c^'Orfie^wy) ; river Peneo, near Concepcion,
Chile (Lesson).

2. Chilina fluctuosa, Gray.

Otis fiuctuosa, Humphreys, Mus. Calonnianum, p. 62.

Auricula (^Ghilina) fluctuosa. Gray, Spicil. Zool. p. 5, pi. vi. f. 19.

Chilina fluctuosa, d'Orb. Voy. Amer. me'rid. p. 334, pi. 43. f. 13-
16 ; Kiister, Conch.-Cab. p. 64, pi. 9. f. 7-9 ; Frauenfeld, Verhandl.
zool.-botan. Gesellsch. Wien, 1866, pp. 192-197; Martens, Mai.
Blbt. 1869, p. 217; Hupe', Gay's Chile, vol. viii. p. 128.
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YRr. = CMlina tenuis, Sowerby, Conch. 111. f. 12 ; id. Conch. Icon,

f. 14 ; Hupe, loc. cit. p. 129, pi. 3. f. 11?
Var.= Chilina ovalis, Sowerby, Conch. 111. f. 6 ; Kiister, f. 12-14 ;

dentition by Dall, Ann. Lye. N. York, 1870, vol. ix. p. 347.

Var. = Chilina elegans, Frauenfeld, loc. cit. p. 196 (woodcut).

Hab. Near Valparaiso, on the coast, in small streams which fall

in cascades from the rocks and chffs {d' Orbigny) ; Rio Concon {id.);

South Chile, near Puerto Moutt (Martens).

3. Chilina fluminea, Maton.

Valuta jluminea, Maton, Trans. Linn. See. 1809, vol. x. p. 330,

pi. 24. f. 14, 1.5.

Valuta jluviatilis, Maton, loc. cit. f. 13.

Chilina fluminea, Grray, Spicil. Zool. p. 5 ; Sowerby, Conch. 111.

f. 7 ; id. Conch. Icon. pi. 1. f. 2a, b, pi. 3. f. 2c ; Reeve, Conch. Syst.

pi. 189. f. 7; Kiister, Conch.-Cab. p. 66, pi. 9. f. 15-17, pi. 10.

f. 10, 1 1 ; d'Orbigny, Voy. Amer. merid. p. 337, pi. 43. f. 19, 20 ;

Martens, Mai. Blat. 1868, p. 184; Heynemann, Mai. Blat. 1868,

vol. XV. p. 112, pi. 5. f. 11 (dentition).

Limneus flumineus, d'Orb. Mag. de Zool. 1835, p. 25.

Hab. Rio de la Plata (Maton); Buenos Ayres (d'Orb.); "Im
Guahyba bei Porto Alegre" (Martens).

4. Chilina bulloides, d'Orbigny.

Limneus bulloides, d'Orb. Mag. de Zool. 1835, p. 24.

Chilina bulloides, d'Orb. Voy. Amer. merid. p. 33.5, pi. 43. f. 18
;

Hupe, Gay's Hist. Chile, vol. viii. p. 129, Atlas, pi. 3. f. 10-10 a.

Chilina ampullacea. Sow. Conch. 111. f. 3 ; id. Conch. Icon. i.Sa, b;

Reeve, Conch. Syst. pi. 189. f. 3 ; Kiister, Conch.-Cab. p. 62, pi. 10.

f. 12 (after Sowerby); Frauenfeld, Verhandl. zool.-botan. Gesellsch.

Wien, 1866, pp. 192-194.

Hab. Island of Chiloe (d'Orb.).

5. Chilina parchappii, d'Orbigny.

Limneus parchappii, d'Orb. Mag. de Zool. 1835, p. 25.

Chilina parchappii, d'Orb. Voy. Ame'r. merid. p. 338, pi. 43. f. 45 ;

Sowerby, Conch. 111. f. 8 ; Kiister, Conch.-Cab. p. 67, pi. 10. f. 5-7
;

Frauenfeld, Verhandl. zool.-botan. Gesellsch. Wien, 1866, pp. 192-
196; Sowerby, Con. Icon. f. 17.

Hab. Arroyo de las Achiras, Pampas du sud, and Arroyo Salado,

Pampas Repub. Argentine (d'Orbigny).

6. Chilina gibbosa, Sowerl)y.

Chilina gibhosa, Sowerby, Conch. 111. 1841, f. 4; id. Conch. Icon.

f. 9«-i; Reeve, Conch. Syst. pi. 189. f. 4; Kiister, Couch.-t'ab.

p. 68, pi. 10. f. 13-14.

Chilina tehuelcha, d'Orb. 1817, Voy. Amer. merid. p. 336, pi. 43.

f . 6, 7 ; Sow. Conch. III. f. 9 ; id. Conch. Icon. f. 12 a, b ; Frauen-
feld, Verhandl. zool.-botan. Gesellsch. Wien, 1866, pp. 192-19/J.

Hab. Rio Negro, Patagonia (d'Orbigny).
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7. Chilina robustior, Sowerbj.

Chilina robustior, Sowerby, Conch, III. f. 1 ; id. Conch. Icon,

f. 5a, b; Kiister, Conch.-Cab. p. 67, pi. 10. f. 1, 2 (copied from Sow-
erby) ; Frauenfeld, Verhandl. &c. pp. 1 92-1 9(5 ; Reeve, Conch. Syst.

pi. 189. f. 1 (the same plate as in the ' Conchological Illustrations').

Hab. S. America (Soiverby).

The series of specimens of C. gihbosa in the Museum appear
almost to connect it with the present species. The latter, never-

theless, may be distinct, on account of the development of the upper
fold, or that above the large columellar one.

8. Chilina major, Sowerby,

Chilina major, Sowerby, Conch, 111. f. 10 ; id. Coneh. Icon. f. 3 a, 6 ;

Kiister, Conch.-Cab. pi. 9, f. 1-2??; Frauenfeld, Verhandl. zool.-

botan. Gesellsch. Wien, 1866, pp. 192-19.5.

Hab. S. America {Sowerby); Valdivia {Mus. Cuming).
This species is hardly distinguishable from C. dornbeiana, and

ought, perhaps, to be considered a large and rather broad variety of
it. The figure in Kiister's work does not accord with that in the
* Conchological Illustrations ;' nor does his description apply to it.

9. Chilina puelcha, d'Orbigny.

Chilina puelcha, Voy. Ame'r. me'rid. p. 336, pi. 43. f. 8-12;
Sowerby?, Conch. III. f. 13 ; Kiister, Conch.-Cab. p. 63, pi. 9. f, .5, 6 ;

Woodward, Man. Moll, fig, 96; ed, 3, fig, 129 (as C. pulchra).

Hab. Rio Negro, Patagonia (d'Orb.).

10. Chilina obovata, Gould.

Dombeya obovata, Gould, Proc. Bost. Soc. Nat. Hist. 1847, vol. ii.

p, 211 ; id. Otia Conch, p. 41; id. Moll. Wilkes's Explor. Exped,
p, 124, pi, 9. figs. 143, 143a.

Chilina obovata, Gould, Otia, p. 244; Frauenfeld, loc.cit. pp. 192-
19.5.

Hab. Concon River, Chile {Gould).

11. Chilina parva. Martens.

Chilina parva. Martens, Malacozool. Blatter, 1868, vol. xv. p. 18.5.

Hab. In the primeval forest at Rodersberg, South Brazil, in small
streamlets {Martens).

12. Chilina fasciata, Gould.

Bomberjafasciata, Gould, Proc. Bost. Soc. Nat. Hist. 1847, vol, ii.

p, 211 id. Otia Conch, p. 41 ; id. Moll. Wilkes's Explor. Exped.
p. 123, Atlas, pi. 9. figs. 145, 145 «.

Chilina fasciata, Gould, Otia Conch, p. 244 ; Frauenfeld, loc. cit.

pp. 192-195; Sowerby, Conch. Icon. f. 15 (had).
Chilina acuminata, Sow. Conch. Icon. f. da-b.

Hab. River Concon, Chile {Gould).
There are four bands on the last whorl, as depicted in Sowerby's

wretched figure, and not three, as stated by him in the text. They
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are of a brownish colour, and not strongly marked, and more like

those representeil in the figure of C. acuminata, which is undoubtedly

the same species.

1.3. Chilina angusta, Philippi.

Chilina angusta, Philippi, Reise durch die Wiiste Atacama, 18G0,

p. 185.

"Ch, testa tenuhiscula, fere lanceolata, strigis flexuosis fuscis in-

terduni vix conspicuis ornata ; spirce peracutce anfraclibus paruin

convexis, ultimo spiram bis aquante ; apertura pi/riformi, supe-

rius peracuta ; plica parum promiaente. Long. 7^ lin., latit.

obliqua 4 lin., longit. apevturce 5 lin., latit. ejus 2 lin.

" In den meisten Quellen der Kiiste der Wiiste Atacama. Von
alien verwaudten Arten unterscheidet sich diese leicht durch hre

schlanke Form und die schwache Spindelfalte " (^Philippi).

14. Chilina globosa, Fraueufeld.

Chilina alobosa, Frauenfeld, Verhandl. zool.-botan. Gesellsch.

Wien, 1866", p. 197 (woodcut).

Hab. La Plata {Frauenfeld).

This is a very globular form, bearing relationship to C. fluminea.

15. Chilina patagonica, Sowerby.

Chilina patagonica, Sowerby, Conch. Icon. f. 11 (bad).

The outline of the above figure is fairly correct ; but the colouring

in the copy of the monograph before me is altogether misleading.

The epidermis is olivaceous yellow, marked at intervals with a longi-

tudinal brown narrow stripe, indicative of periods of growth. The
transverse spotting is in four principal bands ; and a fifth, less con-

spicuous, is noticeable immediately beneath the suture. The next

beneath is the broadest band. The aperture is not yellow, as repre-

sented by Sowerby, but whitish, bluish white, or sometimes tinged

with brown. The fold, too, on the columella is not nearly so pro-

minent as it appears in the illustration referred to.

16. Chilina subcylindrica, Sowerby.

Chilina subcylindrica, Sowerby, Conch. Icon. f. 16.

Hab. Ancud, on the north of the island of Chiloe, South Chile

{Dr. R, 0. Cunningham').

The specimen forming the type of this species, together with

others, were collected by Dr. Cunningham during the Surveying Ex-
pedition of H.M.S. ' Nassau ' in 1868. The figure is incorrect, both

as regards outline and colour. The penultimate whorl appears deci-

dedly too high, making the spire too elongate. The colour is stated

to be " purplish brown," which is altogether imaginary. The spe-

cimens which Mr. Sowerby had before him were coated with a

blackish earthy deposit. On removing a portion of this, the ordinary

greenish-olive epidermis is discovered beneath, while the shell is

ornamented with four transverse bands of brown more or less arrow-

head-like spots and lines. The aperture is of a somewhat pale
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pinkish-brown colour, and exhibits, more or less distinctly, the ex-

ternal banding. The columella is white or pinkish white, and bears

a single distinct but not very strong fold exactly in the middle ;

and the " lower small one " mentioned by Sowerby does not exist,

for neither the specimens themselves nor the figure exhibit a trace

of it. The species is rather thick and strong for its size, and consists

of five whorls.

17. CiiiLiNA AMffiNA, Smith,

Chilina amoena, Smith, Proc. Zool. Soc. 1881, p. 37, pi. iv.

f. 18, 18«.

Hah. From a lake near Tom Bay, west of South Patagonia (Dr.
Coppinger, H.M.S. 'Alert').

This species is remarkable for its fragility, the slenderness of its

form, and the vividness of the markings.

18. Chilina portillensis, Hidalgo.

Chilina portiUensis, Hidalgo, Journ. de Conch. 1880, vol. xxviii.

p. 322, pi. xi. figs. 1-1 a.

Hab. Portillo, Argentine Republic, at an altitude of "4000
metres."

Subgenus Pseudochilina,

Ball, Ann. Lye. Nat, Hist. N. York, 1870, vol. ix, p, 3.57,

" Shell thin, covered with a rough fibrous epidermis ; spire
elevated, acute" {Dall).

19. Pseudochilina limn^efgrmis. Ball.

Pseudochilina Hmneeformis, Ball, Ann. Lye. Nat. Hist. N, York,
1870, vol, ix. p, 357.

Hab. Chile.

^' The curious epidermis and broad plicate columella alone distin-
guish this singular shell from a Lbnnaa" (Dal/).

8. On Butterflies from Japan, by Arthur G. Butler, F.L.S.,

F.Z.S., &c.; with which are incorporated Notes and
Descriptions of new Species by Montague Fenton.

[Eeceived September 8, 1881.]

The present paper gives an account of the Butterflies observed in

Hokkaido by Mr. Fenton, together with one or two species subse-

quently obtained from other sources. Some of the specimens have
been in my hands since 1878; but without seeing all those included
in Mr. Fenton's notes it was impossible for me to publish anything
concerning them. Now that the whole of the species have been sub-
mitted to me, I gladly make them known to science.

"Writing from Tokio University on the 9th of November, 1878,
Mr. Fenton says :

—"I have received all my collections from Hok-
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kaido (Yesso) io safety. In looking them over I was able to see

some varieties and some species nev? to me, some of which I have

described, and the others I have transmitted to you.
" Mr. Janson sent me a copy of the ' Cistula Entomologica ' for

June 30th, 1878, containing your remarks on, and descriptions of

some Japanese Rhopalocera sent home by me.

"Page 281.

" Argynnis rahdia (No. 79).

" I have a specimen of this measuring 2" 8'".

" Melitcea niphona (No. 84).

"The ?ize of this species varies considerably. The smallest I have

measures 1" 3'", while tiie largest is 1" 11'" in expanse.

" Melita'a scotosia (No. 83.)

"Specimens caught in jNlay, at Koganenohara, 18 miles east of

Tokio, are of a bright velvety tawny; while those taken on the plain

at the foot of Asania, in July, are very dingy and are somewhat
melauized.

" Neptis excellens (No. 58).

" I have since found this species just outside Tokio in May, at

Soraei ; took two also in Sliiribets, Hokkaido, last August.

" Pararge achinoides (No. 39),

" In the male you described the ' additional indistinct ocellus near

anal angle ;' it becomes distinct in the female.

" Lyccena argia (No. 103 a).

'• I have examined all mj' specimens of this, and am obliged to

conclude it distinct. A less difference exists between Z/._;a/jo?u'ca

and L. argia than between the latter and L, alope.

" Chrysophaitus phfceas (99) and Gonepteryx rhamni (12).

" I find that these came from an old collection of English insects

in Japan \

" Theclu orientalis (No. 98 b).

" This varies slightly from the specimens taken southwards

:

•Bandai' is the name of a mountain on the north side of lu.iwasiiiro

lake in Iwashira. The Japanese call all Butterflies and Moihs
' Cho,' the only exceptions being some local names for Fapilio

demelrius and P. memnon.

" Pamj)hilajanso7iis (No. 125).

" 2 • 'The additional white spot between the first and second of

the oblique discal series ' present also above."'

" Owing to the wildness of Hokkaido, I was obliged to keep to

' In my paper I doubted the authenticity of th.e bubit.it "Japan " ftr these

two species, stating that they dillercd iu no respect fiom the Uiiush species.

—

A. G. B.
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the beaten tract , and thus I caught only those that crossed my
path ; besides, there were such couutless myriads of female blood-

sucking Diptera (including two species of Chrysops, three of

Tabanus, one seemingly T. lineola, and one of Simulium) that I could

do little else than defend my person.

" From Tomakomai to Shimamatou, a distance of thirty miles,

Lyccena hellotia had collected in patches of hundreds, drawing in

the moisture from the road. They looked like fleets of miniature

yachts. By one sweep of my net, I secured a hundred and six.

" I saw in Hokkaido and iu Rikuoku, in the north of the main

island, Euripus japonica : it is much smaller than those taken further

south, measuring only 2" /'"."

* * «

" Mr. Pryer has kindly allowed me to put my insects with some
things that he is sending home by the English mail of the 12th inst.

Among his bottles of preserved animals will be found one containing

a small snake (No. 1) that had taken up its quarters in an old bam-
boo in my garden in Tokio, another (No. 2) in the road near

Junsainuma near Hakodate, a red tick (No. 3) found all over

Hokkaido : I sometimes had as many as twenty on my legs ; they

are rather indifferent feeders, attacking horses, deer, and even the

Ainos."

Enclosed is a list of " Butterflies seen in Hokkaido in July and
August, over a distance of 345 miles between the parallels 41° 25'

and 43° 4' N."
Mr. Fenton's list is arranged according to the now almost obsolete

classification of Doubleday and Hewitsou ; and therefore I have

thought it better for convenience of reference to remodel it, at

the same time filling in such specific names as were left blank.

NyMPHALIDjE.
Satyrin^.

1. Satyrus bipunctatus, Motsch.

2. sclirenliii, Brcm.
3. Neope gaschkevitschii, Men.
4. callipteris, Bail.

6. feutoni, Butl.

6. Pararge achinoides, Butl.

7. Lethe diaua, Butl.

8. sicelis, Hewits.

9. Erebia scoparia, Butl.

10. Ypthima argus, Butl.

Nymphalin^.
11. Apafiira substituta, Butl.

12. Hestina japonica, i^cZc?.

13. Liinenitis sibilla, Ochs.

14. Neptis excellens, Butl.

ludmilla, H.-Sch.

intermedia, Pryer.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Arascliiiia fallax, Jans.

obscura, Fenton.

Pyrameis cardui, Linn.
• indica, Herbst.

Vanessa angelica, Cram.
luuigera, Butl.

v-album, Denis.

24. Vanessa xanthomelas, Denis.

25. eonnexa, Butler.

26. io, Linn.

27. antiopa, Linn.

28. glauconia, Motsch.

29. Argynnis sagana, Doubl.

paphioides, Butl.
- Ijsippe, Jans.
- japonica, Men.
- rabdia, Btitl.

- locuples, Butl.
- fortuna, Ja7is.

30.

31.

32.

33.

34.

35.
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Erycinid^.
LlBYTHEIN^.

36. Libythea lepita, Moore,

liYCMNlDM.

38. Lyctena pryeri, Murr.
39. ladonides, De I' Orza.

40. lycormas, Buil.

41. eupheiuus, Herhst.

42. pseudffigon, Biitl.

43. alope, Fenton.
44. iburieusis, Bufl.

45. Scolitantides sedi, Fabr.

46. Chrysophanus timaus, Cram.
47. The'cla lutea, Hew.
48. jonasii, t/a?js.

49. Theela ibara, Butt.

50. • oi-sedice, BuU.
61. butleri, Fenton.

52.

53.

54.

55.

— enthea, Jans.

regina, Butl.

japonica, Murr.
orieutalis, Murr.

56. ai-ata, Murr.
57. sigiiata, Butl.

58. mera, Jans.

59. Strymou i'eutoni, Butl.

60. Colias simoda, Be TOrza
61. Aporia crat»gi, Linn.
62. Synchloe melete, Men.

PAPILIONIDiE.

Pterins.
63. Synchloe megamera, Butl.

66. Papilio hippoerates, Fcld,

67. xuthus, Linn.
68. alcinoiis, Klug.

64. cruciTora, Boisd.

65, Leptosia morsei, Fenton.

PaPILIONINjE.

69. Papilio maackii, Breni,

70. tutanUs, Fenton.

Hesperiid^.
71. Pampbila peUucida, Murr.
72. Taria, Murr.

73. Pampbila venata, Brem.
74. — •— sylvatica, Brem.

vaido in July and August."
the third week in July;

"

lis japonica, the .same; A,
Lyccma ladonides at

lycormas, Hakodate, third

Kuramatsunai, Shiribetsu,

Of species not described as new in the present paper Mr. Fenton
forwards the following notes :

—

Limenitis sibilla was taken at " Hokkf
Neptis ludmilla at " Iburi, Hokkaido, in

Vanessa xanthonielas in July ; Argynni
rabdia in " Southern Hokkaido in July
" Hokkaido in July and August ;

" L.

week in July ; Scolitantides sedi at '

Hokkaido, in August."

Descriptions of netv Species^.

Erebia scoparia, Butler.

Allied to E. niphonica, but broader and altogether different on the

under surface. Wings above rich sericeous fuliginous brown
; pri-

maries darker than the secondaries ; the disk crossed by a broad,

irregular, bright ochreons band not reaching the costal or inner mar-
gins, enclosing three black ocelH with white pupils, the two upper
ones confluent and placed upon the radial interspaces, the third

' The species described by my.self liaTC my name appended to them ; and those

by Mr. Fenton have his. Several of the specific names used by me wei'e sug-
gested by Mr. Fenton.

Proc. Zool. Soc— 1881, No. LV. 55
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placed upon the first median interspace : secondaries with three

white points on tlie median and radial interspaces, only the first (on

the first median interspace) distinct and snow-white : thorax fuligi-

nous brown, abdomen blackish. Primaries below nearly as above, but

the internal area greyish and the external border bright chocolate-

brown ; secondaries much as in E. medea, bright chocolate-brown,

with faint indication of a slightly more olivaceous broad angular belt

just before the middle ; the disk slightly greyish, showing the white

dots of the upper surface distinctly, the first of these is black-edged ;

fringe of all the wings dull black mottled with testaceous ; pectus

fuliginous brown, legs and venter pale brown. Expanse of wings

2 inches 1 line.

Kuramatsunai, Shiribetsu, Hokkaido, second week in August.

Coll. M. Fenton.

This is an interesting and well-defined new species.

Araschnia oBscuRA, Fcntou.

Allied io A. fallax, O. Janson (Cist. Ent. 1878, p. 271). Male above

soot-black : primaries with four short narrow transverse lines in the

cell, and one below the median vein near the base, pale ochreous
;

the transverse interrupted band on the disk extending quite to the

costal edge at one end, but only to the submedian vein at the other,

very pale ochreous ; four spots in a curved row near the apex, the

first and second, and a sniall linear spot about the middle and close

to the margin, pale ochreous, the third (the smallest) and the fourth

(the largest) and a small spot between the second and third median

veinlets pure white ; no irregular submarginal lunular reddish-sienna

spots : secondaries produced at the middle of outer edge ; no undula-

ting reddish-sienna lines ; fringe with white sinuations interrupted by
black at the end of the nervures. Below pale ochreous ; the irregular

marks at the base reddish chocolate ; the apical third occupied by a

broad band of the same colour bordered inwardly with black, inter-

rupted by the nervures : primaries with an additional small white

spot in the band, between the first and second median veinlets ; the

markings below the cell black, dusted in some specimens with red-

dish chocolate. Expanse of wings 1 inch 8 lines.

Forest-lands in Hokkaido, August. Coll. M. Fenton.

I have not examined the type of this species of Mr. Fentou's

;

but, from a photograph which he has shown me, I should judge it

to be perfectly distinct.

Vanessa lunigera, Butler.

Alhed to V. fentoni, but altogether duller in colour ; the black

spots above considerably larger ; the lunate subconfluent spots on the

external area of secondaries replaced by a series of small lunules

:

under surface with all the bands considerably darker and broader,

the silvery white J-shaped marking on the secondaries replaced by
a J-shaped character. Expanse of wing 2 inches 5 hues.

N. Iburi, Hokkaido, July. Coll. M. Fenton.

This species has the costal margin of the primaries more produced
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and the apical area distinctly narrower than in V. fentoni: it differs

from tlie latter in pattern and coloration nuich as V.faunus of North
America does from V. sa(i/rus.

Vanessa connexa, Butler.

Allied to V. urticce of Europe, but the second black costal patch
on the primaries united to tlie inlerno-median patch and the latter

to the inner margin, so as to form a broad central anguhited black

band right across the wing ; no trace of blue submarginal lunules on
the primaries ; the red discal area of the secondaries much narrower
and the brown area darker. Wings below considerably darker, the

secondaries even darker than in V. californica, the disk being
densely striated with purplish brown ; the black-edged green sub-

marginal stripe rather lunate than sagittate, and almost wholly black
on the primaries ; the brown-edged lilac marginal stripe better de-
fined and more lunulate in character. Expanse of wings 2 inches

2 lines.

Toshima, Hokkaido ; July. Coll. B.M. and Fenton.
This is quite distinct from the imperfectly banded form named by

Dr. Staudinger V. po/aris. Mr. Fenton writes respecting it .
—" I

have examined more than 30, and I find that they do not vary at all

from the form I send you. I think it is distinct from V. urdcce."

Lyc^na PSEUDJiGON, Butler.

Nearest to i. ceffon of Europe, the same colours. The male smaller

and with a very narrow black outer border to the wings; fringe nar-

rower, submarginal black spots of secondaries rather smaller ; female
very faintly shot with steel-blue at the base of primaries, submar-
ginal orange lunules obsolete ; secondaries darker, purplish towards
the base, bluish at the base ; the whole of the black submarginal
spots bounded internally by orange lunules and externally by white
ones. Under surface greyer than in L. cegon, both sexes washed with
pale greenish blue at the base ; black spots smaller, but arranged
exactly in the same way ; submarginal orange spots of the ]jrimaries

of the male extremely pale ; those of the secondaries destitute of

metallic spots in both sexes. Expanse of wings, c? 1 inch 2 lines,

5 1 inch 3 lines.

Iburi, Hokkaido, July. Coll. M. Fenton.

LvciENA alope, Fenton.

Allied to L.japonica and L. argia. Male deeper violet thanZ. argia,

Menetr.: above, the dark marginal border to primaries broader; below,

the black spot absent from cell of primaries ; the third, fourth, fifth

and sixth of the discal row of spots in the secondaries form an arc of

a larger circle than the corresponding ones in L. argia ; the second
spot lies much nearer the junction of the first and second subcostal

veinlets. Average expanse of wings 1| hne less.

Appears to be confined to the river-bed, which the Oshiukaido
crosses at Akutsu, Shimodzuke ; middle of July. Coll. M. Fenton.

I have not seen the type of this species described by Mr. Fenton

;

55*
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but we have what I take to he the species in the Museum : our ex-

ample has a very unusually prominent submarginal series of broad

dusky lunules on the under surface.

Lyc^na iburiensis, Butler.

Allied to L. argus, but more nearly of the size and colour above

of L. lycaumas. Pale silvery blue with brown veins and broad smoky-

brown external borders ; fringe very narrow and snow-white ; secon-

daries with broad brown costal area ; body above rather darker than

the wings : under surface chalky bluish white ; the base, especially in

the secondaries, suffused with pale bluish green ; black spots arranged

as in L. arqus, but large and intensely black ; the orange lunules

wanting ia the marginal ocelloid spots of the primaries, paler in those

of the secondaries; no metallic pupils to the black spots of the se-

condaries ; pectus bluish. Expanse of wings 1 inch 5 Hnes.

Iburi, Hokkaido ; July.
_

Coll. M. Fenton.

A very distinct and pretty species.

Thecla ibara, Butler.

2 . Upper surface similar to T. mera, sericeous fuliginous brown

:

primaries with broad diffused blackish external area and costal bor-

der ; fringes snow-white, spotted with black at the extremities of the

veins : head olivaceous varied with snow-white. Under surface of wings

golden stramineous ; a discal series of black-edged orange lunate spots

followed by a series of oval pearl-white spots from the upper radial

of primaries to the second median branch of secondaries, the third

and fourth of the primaries bounded externally by a few black scales,

the fifth (or last) on the primaries bounded by a large black spot,

the orange lunule also almost wholly covered by its black border

;

the fifth and last of secondaries bounded by a small black spot ; a

broad orange patch, in continuation of the discal spots, at anal angle,

its inner edge bounded by two slender black liturse; a large submar-

ginal black spot on the inner half of the orange patch, which is

bounded by the first median inters]iace and two black marginal spots

in the angles of the outer half, upon interno-median interspace

;

these two spots are connected by a silvery-blue line ; all the wings

with a black marginal line ; fringe snow-white, spotted with black.

Body below snow-white ; legs banded with black. Expanse of wings

1 inch 9 lines.

Ibara pass, Dewa, second week of July. Coll. M. Fenton.

This on the under surface is one of the most beautiful of the true

Theclce.

Thecla orsedice, Butler.

5 . Upper surface much like the females of lolaus pseudolonginua

and Pithecops intensa. Primaries pale bluish grey, or greyish white,

with very broad black-brown apical area and external border ; median
branches brackish ; costal border pale bronzy brown, faintly shot

with violet ; fringe tipped with white : secondaries fuliginous brown,
with the abdominal area and discoidal cell washed with pale ash-grey

;
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a slender snow-white submarginal line ; fringe tipped with white

:

head somewhat olivaceous; body greyish ; abdomen sordid brownish.

Wings below pale shining dove-brown, with white submarginal line,

white-tipj)ed fringe ; a diseo-submarginal series of white-edged black

spots and an irregular white-edged black discal line: primaries with

the discal line straight from the third subcostal to the first median

branch, where it is interrupted ; the disco-submarginal spots subconi-

cal, almost orbicular, increasing in size from the costa to the external

angle ; internal border white : secondaries with the discal line near to

the middle of the wing, oblique and terminating in a W-shaped
character ; the disco-submarginal spots lunate, the sixth interrupted

by a large orange spot with black centre, and the seventh divided by

an orange-and-black trifid streak which extends to the anal angle

:

body below white. Expanse of wings 1 inch G lines.

Iwashiro, second week in July. Coll. M. Fenton.

Allied to T. eretria of Hewitson.

Thecla butleri, Fenton.

Allied to T. attilia ; colour the same ; margin of primaries

straighter. Above, the submarginal row of white spots in the se-

condaries larger and more distinct, the third, fourth, and the one near

the anal angle centred with black : below, the ground-colour slightly

duskier, becoming still more so towards the margin ; in the primaries is

a transverse bar in the middle of the cell, extending from the subcostal

to the submedian vein, and almost divided by the median into two

spots ; the discal bar ceases abruptly at the third median veinlet ; an

extra small spot, just on the division between the middle and apical

thirds, between the third median veinlet and the submedian vein : se-

condaries with a transverse row of three black spots at the base in a

descending series from the costal vein, a short bar at the end of the

cell as in primaries ; a transverse irregular bar in the middle third, ex-

tending from the costal and narrowing towards the independent vein ;

a row of three oblong spots, the first two with the longer axis placed

transversely, the third near the inner edge, almost at right_ angles to

the second ; a submarginal row of whitish spots centred with black,

more distinct and enclosed in the aforesaid dusky colour ; the orange-

red at the base of the tail and at the anal angle more suffused. Expanse

of wings 1 inch 3^ lines.

Middle of August. Coll. M. Fenton.

On the top of the peak, 1060 feet high, overlooking Hakodate, I

took one specimen that had become involved in a circular wind ed-

dying round the mountain and carried upwards in company with

numbers of Papilio hippocrates, Papilio maackii, Pieris megamera,

Neope fentoni, Satyrus bipimctatus, Argynnis paUescens ', Thecla

japonica, Lycana ladonides, and Lyccma hellotia—all more or less

'shattered ; some ascended still higher, until they were lost to view.

Thecla regina, Butler.

$ . Allied to T. quercus of Europe and T.fasciata of Japan. Pri-

' Possibly A. locuples.—A. G-, B.
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maries above with the basi-internal half, excepting the costal border

and veins, bright cobalt-blue changing to ultramarine, the remainder

of these wings dark shining cupreous-brown, the fringe tipped with

white : secondaries cupreous-brown, paler than the primaries except-

ing towards the outer margin, fringe tipped with white : body grey-

ish brown. Under surface with almost the pattern oiT.fasciata, but

greyer in tint and with all the markings sharply defined, the white

stripe purer in colour, broader and more curved ; the primaries with

two slender submarginal whitish lines in continuation of the luuu-

lated hnes of the secondaries, and enclosing two distinct and a third

indistinct blackish spot on the inferior half of the external area ;

orange spots of secondaries deeper in colour. Expanse of wings

1 inch 5 lines.

Toshima and Iburi ; July. Coll. M. Fenton.

T. regina is of the usual size of T. quercus.

Thecla signata, Butler.

Allied to T. arata and T. tyrianthina. Primaries above with the

discoidal cell, the interno-median interspace almost to outer margin,

and the basal half of the median interspaces bright pure lilac, the

remainder of the wing and the veins dark brown shot with lilac
;

secondaries rather pale fuliginous brown with bronzy reflections, the

discoidal cell sprinkled with lilac scales. Wings below pale golden

brown : primaries with two slightly darker spots in the cell, margined
and partly connected by silvery-white lines ; a slightly oblique band
from costa to first median branch, edged on both sides with silvery-

white lines ; a submarginal series of indistinct white lunules, the last

two of which bound two dusky spots; internal area shining whitish;

fringe dusky : secondaries with two abbreviated silvery-white lines

across the base of the subcostal area, the inner one curved ; a nearly

M-shaped character of the same colour crossed by the median vein ;

two widely angulated, slender, interrupted white lines from the abdo-
minal margin to the median vein ; an oblique white line from the
costal margin to the first median branch, and a chain-like double
white line from the apex to the second median branch ; a large black
spotted orange spot on the anal area (the anal tiiird of the wing is

ragged on both sides ; but from what remains of the anal patch, it

appears to be of the same character as that of T. arata). Body white,

the venter creamy, the tarsi annulated with black. Expanse of wings
1 inch 3 lines.

Kuramatsunai, August. Coll. M. Fenton.
Thecla signata may be placed between T. arata and T. tyrianthina,

although in some respects very unlike either.

Strymon fentoni, Butler.

Nearly allied to 8. tv-album of Europe, but quite as large as S.
spini ; under surface like the latter species in tint, but with almost
the pattern oi S. w-albvm ; the discal line of the primaries, however,
is more arched and continuous, that of the secondaries is more trans-
verse, and therefore does not run inwards in the direction of the base

;
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the submargiiial spots are more dome-shaped, of a bright orange
instead of red colour ; and there is a distinct submarginal^white line.

Expanse of wings 1 inch 5 lines.

Shiribetsu, Hokkaido, August. Coll. M. Fenton.

Leptosia morsei, Fenton.

Allied to L. amurensis. Wings rounder, not produced at the apex
;

the black apical patch lighter : average expanse of L. amurensis, S
I inch 1 U lines, $ 2 inches | line ; of L. morsei, S 1 inch 1 1 lines,

$ 2 inches.

Iburi, Hokkaido, end of July. Colls. Fentoii and B.M.
_
The example sent to us by Mr. Fenton certainly bears out the dis-

tinctions laid down in his above description ; and I have little doubt
that this is a genuine species.

Papilio dehaani, var. (?) tutanus, Fenton.

d . Primaries sharper above than typical P. dehaani; the scattered
atoms are slightly brighter and greener ' and are aggregated in a
transverse discal bar : below, the broad whitish discal dash of the
primaries of P. dehaani much narrower and less distinct, and obso-
lete in some specimens ; the scattered ochreous scales of the secon-
daries are somewhat paler and are aggregated (densely in some
examples) in a curved transverse discal bar ; the violet scales over-
arching the red submarginal lunules more numerous. There is the
same difference between the sexes ; both sexes vary in a like degree
iiiter se. Generally larger. Expanse of wings, c? 4 inches 8 lines to

5 inches G lines
; $ 5 inches 6 lines to 5 inches 9 lines.

Toshima and Iburi, Hokkaido. Colls. Fenton and B.M.
The summer brood makes its first appearance about the 26th of

July, and is on the wing till the middle of September.
F. tutanus and P. dehaani', near Hakodate, in the south of Hok-

kaido, are found feeding together on the same excrement, though I
never saw the males of the latter in conflict with those of P. tutanus,
or chasing the females, or vice versa. Further north I did not see a
single specimen ofP. dehaani, and P. tutanus became more abundant.

The following Lycsenid was unwittingly omitted from my descrip-

tions of new species from Nikko.

Amblypodia turbata, sp, u.

S . Form and size of A. diardi ; but the secondaries comparatively
rather larger, the wings above dark blue instead of violet, and with a

rather broad black external border : under surface more like A.
apidanus in pattern and coloration, but the costal thirds of all the
wings washed with lilac, across which the olive-brown bands rim

;

1 The colour was noted before the specimens were transferred to the cabinet.

The fumes of carbolic acid, present in the drawers, turn them very green.
- The species sent liome by Mr. Fenton under this name is P. maackii ; and

therefore, excej^ting in this description (which characterizes what I believe to be
a distinct species much nearer to the true P. dehaani), I have corrected Mr,
Feuton's name.—A. G. B.



856 MR. H. J. ELWES ON THE BUTTERFLIES [NoV. 15,

the abdominal lialf of secondaries crossed by three irregularly arched

nebulous blackish bands, increasing in intensity and in extent as they

approach the outer margin ; the basal area also ashy instead of dark

brown, and. the markings on the basal half of the primaries small and
more feebly indicated than those of the external half. Expanse of

wings 1 inch 1 1 lines.

2 . Primaries above bright ultramarine, with a very broad black

apical area and external border ; secondaries and body blackish

brown ; wings below more like A. centaurus than the male, the

arched abdominal bands obsolete, replaced by a continuation of the

ordinary pale-edged macular bands. Expanse of wings 1 inch 1

1

lines.

Six examples, Nikko (C. Maries). Coll. B.M.

Proteides chrys^glia, sp. n.

Olivaceous brown, the wings with bright golden or yellowish cu-
preous reflections, and with the basal three fourths densely sprinkled

with fulvous hair-like scales ; fringe creamy whitish : primaries with
an indication of four or five increasing oval discal buff-coloured spots,

which, however, are concealed in certain lights by the shot colouring

of the wing : head bright fulvous ; thorax densely clothed with fulvous

hair ; palpi jet-black with a broad yellow band. Under surface oliva-

ceous, with slight golden reflections : primaries with the pale buff

spots distinct, forming a pyramidal patch, the base of which is ex-
panded and occupies the whole internal border, divided by the me-
dian branches ; a small bifid yellow spot within the end of the cell,

and a few radiating scales of this colour beyond the cell ; secondaries

with yellowish abdominal area : tibiae and tarsi bright orange. Ex-
pause of wings 1 inch 10 lines.

Pour examples, Yesso (C Maries), Coll. B. M.

9. On the Butterflies of Amurland, North China^ and Japan.

By H. J. Elwes, F.L.S., P.Z.S.

[Eeeeived November 15, 1881].

Our knowledge of the Lepidoptera of N.E. Asia has received large

accessions during the last few years ; but no attempt has yet been
made to enumerate the Butterflies which are found there. It is still

far too soon to do this with any thing like completeness, as we
know nothing of the insects of China except in a few scattered loca-

lities ; and when we consider the enormous extent of the country,

and the number of years required by so indefatigable a naturalist as

the late Mr. Swinhoe to gain a fair knowledge of the birds, it is

evident that a good list of the Chinese Butterflies must be for many
years impossible. Having recently been requested by Mr. Godman
to work up a collection made in China by Mr. Pryer, I soon found
that the relation between the Butterflies of North China, Amurland,
and Japan was so close that they could only be studied as a whole.
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The materials at liand for this purpose were the extensive collections

formed by Messrs. Jonas, Pr3'er, and Fenton in Japan, nearlj' com-
plete series of whicli, received through Mr. Janson, are in Mr. God-
man's and my own collections. I also received from Dr. Staudinger

a nearly complete series of the Amurland Butterflies collected by

Christoph ; and from Askold I had a majority of the species collected

by Jankowsky. In Mr. Godman's collection are also a number of

rare species from Amurland. I have further consulted, as far as my
time and opportunities allowed, the British-Museum and Hewitson

collections. Lastly, and most important of all, I had through Dr.

Staudinger's kindness an opportunity of comparing most of the

doubtful Japanese forms with specimens in his unrivalled collection,

which contains long series of nearly all the species known in Amur-
land. I do not propose, however, to treat of these in detail, as

I hope that they may be shortly monographed in a thorough and

complete manner by Dr. Staudinger himself.

The large number of new species which have been recently de-

scribed from Japan by Mr. Butler, would no doubt lead one to suppose

that the fauna of that country was an extremely peculiar one. Know-
ing beforehand that the birds and plants of Japan have a very close

affinity with those of Eastern Asia and Europe, I was not surprised

to find that many of these new species were really only varieties

of well-known European insects ; and the more 1 studied them, the

more convinced I became that a better knowledge of the Japanese

Butterflies will confirm my views. Many Japanese insects which at

first seemed distinct, proved, on comparison with a really fine Palse-

arctic collection, which unfortunately does not exist in England, to be

at best local forms of them ; and the remarkable variations which exist

among them tend to prove this. It is, however, as yet impossible

to speak with certainty about many of these species, which have been

described from single, faded, and imperfect specimens, or even in some
cases from drawings ; and until the distribution, variations, and con-

ditions of life under which these varieties are produced have been

studied on the spot by a competent naturalist well acquainted with

the Palsearctic Lepidoptera, any conclusions oji the question must be

doubtful. The time has gone by when species could be described

wholesale without comparison with the allied forms in neighbouring

regions ; and for this reason I venture to think that such bare

descriptions as have been published in various periodicals are not

calculated to advance scientific knowledge.

The literature of the Lepidoptera of these countries is extremely

scattered and imperfect: with the exception of Bremer's and Mene-
tries's lists of the Lepidoptera of Amurland, no extensive papers

have been published ; and at the time these papers were written

Japanese Lepidoptera were unknown.

The most important papers are as follows :

—

Bremer & Grey. Beitriige zur Schmetterlings-Fauna der nord-

lichen China. St. Petersburg, 1853.

Contains a list of species collected near Pekin by Tatarinoff
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and Gaschkevltsch, with 2 plates. The remaining novelties in

this collection are figured by

Men£tries. Enumeratio Corporura Animalium Musei Imp.

Petropoli. St. Petersburg, 1863.

Quoted as Cat. Mus. Petr.

Bremer. Lepidopteren Ost-Sibiriens. Mem. Acad. Imp.

Sciences de St. Pe'tersbourg, 1864.

Published as a separate paper, and contains a very full list

of the Amur Lepidoptera collected by Kadde, Maack, and

Wulffius, with 8 plates, 4to, and descriptions of many species.

Menetries. Lepidopteres de la Sibirie orieutale (Schrenk's Amur.
Reise, vol. ii.). St. Petersburg, 1859.

Contains a full list of the collections made by von Schrenk

and Maack in Amurland and Eastern Siberia, with notes on

their geographical distribution and descriptions of new species,

many of which are figured on five 4to plates. Quoted as Men.
Schrenk's Reise.

This paper is so lettered in the French edition, which appears

to have been published in Melanges biol. Acad. St. Petersbourg,

1859, vol. i.

Felder. Wiener entomologische Monatschrift, vol. vi. Vienna,

1862.

Contains a list of species collected at Ningpo by Dr. Muir-
head, with several descriptions of new species.

Oberthur. Etudes d'Entomologie. Livraisonii. 1876. Eennes.

Contains descriptions, with beautifully executed figures, of

some of the most interesting species collected by the Abbe
David in Western and Northern China.

Oberthtjr. Etudes d'Ent. Livraison v. 1880.

Contains an account of the collection made by Jankowsky at

Askold, an island on the coast of Amurland near Vladivostock,

with descriptions and beautiful plates of new species.

MoTSCHULSKY. Etudes Entomologiqucs. Neuvieme annee, 1860.

Helsingfors.

Contains an account of a small collection made by Madame
Gaschkevitch in Japan, and description of 5 species.

De l'Orza. Les Lepidopteres japonnais a la Grande Exposition

Internationale de 1867. Rennes, 1869.

Contains a list of 75 species, many of which are either wrongly
identified, or have not been sent from Japan since, and descrip-

tions of some new species.

Besides these separate publications there are a number of scattered

descriptions in various periodicals, the most important of which
are :

—

Murray. Notes on Japanese Butterflies, with Descriptions of new
Genera and Species. Entomologist's Monthly Magazine, Dee.

1874.

Contains an account of H. Fryer's Yokohama collection.
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Murray. List of Japanese Butterflies. Ent. Mo. Mag. July 1876,

p. 33.

A compilation from various sources, in which Mr. Murray
shows that he shares my views as to the validity of many of

Mr. Butler's species.

W. B. Pryer. List of Rhopalocera of the Chekiang and Kiangsoo

provinces, China. Ent. Mo. Mag. Aug. 1877.

A list of 86 species, with an account of a visit to the Snowy
Valley near Ningpo, where many new species were found. The
novelties in this collection were described partly by Butler

and partly by Moore. The collection, with many additional

species from other parts of China, is now in Mr. Godmau's
museum.

Butler. Journal of the Linnean Society, Zool. vol. ix. p. 50.

1862.

A list of the Diurnal Lepidoptera collected by Mr. Whitely
at Hakodadi.

Butler. Cistula Entomologica, vol. ii. p. 281 (June 1878).

On Butterflies from Japan collected by Mr. Fenton. Describes

several new species.

Butler. Annals and Magazine of Natural History, ser. 5, vii.

(March 1881).

Describes a number of new species, and gives a list of 130

species collected by Maries in the district of Nikko, Japan,

now in the British Museum.
O. Janson. Cistula Entomologica, vol. ii. p. 153 (May 1877).

Describes the new species in Mr. Jonas's collection, of which
a complete set is now in Mr. Godman's museum.

O. Janson. Cist. Ent. vol. ii. p. 269 (June 1878).

Remarks on Japanese Biitterflies, and descriptions of five new
species figured on plate ^) (uncoloured).

With regard to the geographical limits of this paper, I have deter-

mined to exclude Southern and Western China— the first because

its climate and fauna is tropical rather than palsearctic, and because

our knowledge of the Butterflies is infinitesimal. It is extraordinary

that out of the great number of Englishmen who for nearly a century

have resided at various ports on the coast of China, not one has

ever studied Lepidoptera scientifically, and no traveller has ever col-

lected more than a few specimens in any one place, so far as I am
aware. Nearly as much was known by Donovan 90 years ago of the

insects of South China as we know now ; and there is perhaps hardly

another place in the world of equal interest and with half the faci-

lities for travel which has been so much neglected by naturalists.

Of Western China we know nothing except from the travels of that

excellent and intrepid naturalist the Abbe David. It is much to be

deplored that his extensive collections of insects have lain unnoticed

for so long in Paris. M. Oberthiir, of Rennes, has done much to

give an idea of their novelty and interest. It is evident, however,

that this fauna must be studied in connexion with that of Sikkim,
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with which, as I have shown ia Proc. Zool. Soc. 1873, p. 645 et

seq., it is so intimately connected.

The same remark applies to Formosa, which I have also excluded.

Of the Butterflies of North (Jhiua we know almost nothing ; but the

little we know shows what a rich harvest is to be reaped there by a col-

lector. The countries between China proper and Amurland are terrce

incognitce ; but Amurland itself has been recently well worked by

several good entomologists : Messrs. Christoph, Dorries, Jankowsky,

and Hedemann have all collected largely in various localities, from the

Schilka river on the Upper Amur, down to Blagovestchensk, Raddef-

skaia or Raddefka, and Khabarofka, all of which are situated on the

main stream. The Bureija Mountains north of the river also yielded

a rich collection to Radde ; but do not seem to have been revisited.

That part of the river which lies between the junction of the Ussuri

at Khabarofka and Nikolaiefsk at the mouth of the Amur does not

seem to have been much worked, the climate becoming much more

severe on the north-east coast.

The southern part of the maritime province near Yladivostock and

the island of Askold seems to have many species not occurring on

the Amur which were previously only known from Japan ; and it

is probable that the insects of Corea are very similar. An account

of Christoph's journey, giving interesting particulars of the country,

is published in the 'Stettiner entomologische Zeitung' for 1870,

pp. 201 and 401. I have included one or two species which seem

to occur only on the Sea of Ochotsk to the northward of Amurland
proper; but very little is known of that region or of the great island

of Saghalien.

The only part of Japan which seems to have been at all thoroughly

worked by lepidopterists is the neighbourhood of Tokio and Yoko-
hama ; and in most cases no exact indication of locality is given for

Japanese insects. Of the great southern islands of Sikok and Kiusiu

little or nothing is known, though it is possible that some of De
rOrza's species came from there. The climate of Southern and Cen-

tral Japan is so different from that of the north, that the large pro-

portion of species of Indian affinity which is found there can be

easily accounted for ; and when we consider the great extent of

mountainous unexplored country, it is clear that much must be done
before any thing like a good account of the Lepidoptera of Japan can

be given.

The climate of N. China and Amurland is generally very cold in

winter, the Peiho and Amur rivers being closed by ice for several

months. In the summer it is warm and wet on the coast region, but
much drier in the interior, especially in the north of China and Man-
tchuria. South of Shanghai the winter becomes so much milder that

tropical forms of animal and vegetable life rapidly take the place of

temperate ones ; but some species of thoroughly tropical affinities and
appearance extend far into North-eastern Asia and Japan, in the

same way that some tropical birds migrate to Amurland and North
China during the breeding-season.

In this paper I have taken the genera for the most part as I found
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them, without attempting to study the generic affinities of the

species, as this would be a work beyond my time or power. With

respect to the species described by old authors, I have also as a

rule accepted the verifications of previous writers, believing that

when a species is well known under any name it is better to adhere

to it than, for the sake of a few years' priority, to make a change,

founded as such changes must often be on very doubtful identifi-

cations of descriptions. In many genera, such as Golias, Argynnis,

or Lycana, the best descriptions by modern authors are of very little

use in making out doubtful species ; how much inore, then, must it be

the case when old authors are referred to. Only good figures or the

examination of the type specimens can really be depended on ; and

even then doubts will often crop up as to what the insects are. For

instance, who could follow Mr. Butler's descriptions of species of Terias

in the Trans. Ent. Soc. 1880, p. 198, without the plates? and who
could form an opinion of the species of Japanese CoUas from descrip-

tions, however elaborate, of such species as C. ehoesi, C. pallens, or

C. subaurata 1 "With regard to the species included in Staudiuger's

Catalogue, I have adopted his nomenclature, as I believe that it is as

nearly accurate as such a work can possibly be made, and it is

generally adopted by European lepidopterists. There must be

numerous errors in my work, especially as regards the Hesperidse,

inseparable from a paper which cannot be written at home with the

whole of the specimens before one, but must be put together from

notes often taken under circumstances unfavourable to accuracy. For

these errors and for errors of judgment I beg the indulgence of those

who may have occasion to refer to my work ; and I assure them,

that if any of my conclusions are faulty, as undoubtedly some must

be, I have endeavoured to put together the scattered materials at my
disposal with a regard for scientific truth only, and not with any

wish to throw discredit on the observations of others. Finally, I

must express my thanks to Mr. Godman and Dr. Staudinger for the

great facilities which they have given me in examining their collec-

tions (from every point of view the two best in the world), and to

Messrs. Kirby and Butler, of the British Museum, whose time I have

so often taken up in a manner which I think most unreasonable, but

which under the present regulations of the Museum is unavoidable.

On making an analysis of the distribution of the species I get the

following results, which, though they must be considered as aj)proxi-

mate only, will, I believe, give a very fair idea of the character of the

Butterflies in each country.

Amurland.

Species common to and characteristic of the Palsearctic region 85

Peculiar to the Eastern part of this region, but mostly of

Palaearctic genera 80

Belonging to genera characteristic of the Indian region, or

cosmopolitan in Old World . . 10

Common to Amurland and Japan, 78. 175
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China.

Species common to and characteristic of the Palsearctic

region • 22

Pecuhar to the Eastern part of this region, but mostly belong-

g to genera of Palsearctic affinity 46m
Belonging to genera characteristic of the Indian region, or

cosmopolitan in Old World , ., 68

Common to China and Japan, 67. 136

Japan.

Species common to and characteristic of the Palasarctic

region 41

Peculiar to the Eastern part of this region, but mostly belong-

ing to genera of Palaearctic affinity 62

Common to Indian region, or cosmopolitan in Old World. . 44

Common to Amurland, China, and Japan, 33. 147

The genera peculiar to the Eastern Palsearctic region are :

—

Sericinus. Allied to Thais?, containing 2 or 3 species peculiar to

North China.

Luhdorjia. Allied to Thais, containing I species found in the coast-

region of South Amurland, China, and ?Japan.

Faraplesia. A monotypic genus of Nymphalidfe, peculiar to the

Ningpo hills.

Genus novum?, allied to Argi/7mis and Melitcea, peculiar to North
China, 1 species {A. maculata).

Pal(Bonympha. A monotypic genus of Satyrida), peculiar to the

Ningpo hills.

Satsuma. A section of Theda, containing 1 species in Amurland
and Japan, allied to N.-American insects.

Niphanda. A genus of uncertain affinity ; 1 species in Amurland,
China, and Japan.

Genera common to and characteristic of the Palaearctic Region :—
Parnassivs. 7 species, of which only one occurs in Japan, and

none are as yet known in North China, though it doubtless

occurs there.

Colias. 4 or .5 species, in Amurland and Japan.
Anthocharis. 3 species, of which one, allied to a Californian species,

occurs in Japan and China, one in Amurland, and one in

China.

Aporia. 1 species in Japan, and 1 peculiar to Amurland.
Leucophasia. 1 or 2 species in Amurland, Japan, and China. Only

one other known species of the genus exists, which is local

in Europe.
Gonepteryx. 1 or 2 species in Amurland, Japan, and China.
Polyommatus. 4 species, of which 3 are confined to Amurland,

one also in Japan and China.
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Arge. 1 species confined to Amurland and China.

Argynnis. Many species in Amurland, Japan, and China.

Melitcea. Several species in Amurland, 2 of which extend to

Japan, but only 1 to China.

Erebia. Several species in Amurland, of which one extends to

Japan, but none are known iu China.

Satyrtis. Only 1 species in Amurland and Japan.

Epinephele. 1 species only in Amurland and Japan.

Cceno7iyrnpha. 4 species, of which one or two extend to Japan

and China.

Triphysa. 1, or perhaps 2, species in Amurland, and probably

Japan.

CEneis. 4 species in Amurland and China.

Genera common to and characteristic of the Himalayan subregion :

—

A section of ThecJa represented by T. smaragdina. 4 species in

Amurland and Japan.

Lethe. 5 or 6 species in Amurland, Japan, and China.

Neopet 2 or 3 species in Japan and China.

With regard to the Hesperidte, I think it better to omit the genera

when considering questions of geographical distribution. Many of

of them are so obscure and apparently so much more cosmopolitan

than other families, that it is difficult to base sound ideas upon them.

Speaking generally, however, I may say that Ismene, represented

by three species in China, Japan, and Amurland, is of Indian affinity.

Nisoniades is represented by one species only, common to Amur-
land, China, and Japan, which comes closest to N.-American species.

In the southern part of our limits the largest proportion of the

Hesperida) are tropical, whilst in Amurland they nearly resemble

European species or are of more or less peculiar forms. Generally

the family is well represented iu all parts of the region.

Geographical Distribution of Butterflies in N.E. Asia.

Species.
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Geographical Table (continued).

Species. Amurland. China. Japan. General.

Papilionid^ {con-

tinued).

Papilio aristolocliia!...

pammon
lielenus

memnou
sarpedon
agamemnou
erithoniiis

alebion

mariesi

Sericinus telamon ...

telmona
Liihdorfla puziloi

Parnassius nomiou . .

.

tenediiis

eversmanm

bremeri
felderi

stiibbendorli

glacialis

var.

(Coast-region

only.)

•St

*

(North-east only.)

•»

PlERID^.

Aporia cratfegi .

.

hippia

Pieris brassicie,

cruciTOi'a .

.

melete
napi
daplidice .

.

gliciria '

Anthocharis scolymus.

bambusarum i

cardamines
I

Leiicophasia sinapis. . .

j

var. amurensis
Rhodocera rhamni ..

var. aepasia ..

Colias palreuo .........

*

#

*
*

*

*
*

*?

hyale . .

,

melinos ,

aurora
?Colias erate

Terias hecabe

lajta.Tar.jageri.

betbesba

*

*

*
*

anemone ..

mandarina

*

*

*

India &c.

India, S. China, &c.

do.

do.

India &c.

do.

do.

Siberia.

Alaska.

Europe ; N. Asia.

Palsearctic & Nearctic.

Pala;arctic.

India, S. Cliina.

Pal«arctic.

do.

Pala^arctic.

Arctic regions

generally.

Palsearctic.

Indian region, &c.

India, &q.
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Geographical Table (continued).

865

Species. Amurland.
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Geographical Table (continued).

Species.

LvaENiD^ {continued)

Lj'CiJena biton

argiolus

minima
semiargiis

cyllarus

lycoriiias

arionicles

ariou

pryeri

euphemus

Amurland.

LEMONIID.li;.

Libythea lepita..

Zemeros flegyas

Nympiialid^.

Charaxes narceiis

Diohorragia nesima-

chus
Apatura iris

ilia

Euripus charonda ...

japonica

Adolias ? Bchrenki . .

.

Hestina assimilis

Paraplegia adelma ...

Athyma sidjjitia

prjeri

Limeuitis nycteis

populi

Bydyi

var. latifasciata

amphyssa
heliuauni

? Tar. horn cj'eri.

sibilla

sinensium

Neptis ? raddci
Neptis thisbe

pliilyra

var. ? speyeri...

philyroides

aceris

lucilla

pryeri

saugaica

euryuome ....

alwina
escelleus? ....

Juuonia lemonias.

*
*

*
*

*

*

China. Japan.

*?

General.

Palrearctic region,

do.

do.

do.

Pal»arctic region.

Pahvarctic region.

Himalaya. .

Indian region.

*
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Geographical Table (continued).

807

Species.

NyMPnAHD.E {con-

timied).

Junonia almana . .

.

asteria

orithya

Vanessa lerana
bm-ejana
1-album

c-album
xanthomelas ...

urticfe

10

antiopa ..

cardui .

.

c-aureum
pryeri

callirhoe . . .

.

charonia ....

Melitsea matuma

.

aunma
didyma
dictynna
arcesia

plioebe

trivia

athalia

aurelia

plotina

Argynnis ? maculata.

Argynnis niplie.

children i .

selenis ....

selene

angarensis.

sp. nova ? .

freija

thore

daphne ....

ino

adippe
var. ? nerippe.

anadyomene
sagaua
papbia
laodice

ruslana

Danaid.£.

Danais tyhia

chrysippus

Amurland.

*

*
*

*

China. Japan.

*?

*

*

*

*

*

*

*?

*

General.

Indian region.

do
do.

PalEearctic region.

Palasarctic & Ki.arctie,

do.

N. Asia, E. Europe.
Palrearctic region.

do.

Palsearetic & Nearctic,

General.

Asia.

do.

Pala;arctic region.

do.

do.

do.

Palijearctic region,

do.

do.

Genus peculiar to N,

China.

India.

do.

Pal;\}arctic region.

Arctic regions.

Eiu'ope & Asia.

Palcearctic region,

do.

do.

do.

Pal.xarctic region.

Asia & E. Europe.

Himalayas.
General.

56*



868 MR. H. J. ELWES ON THE BUTTERFLIES [Nov. 15,

Geographical Table (coiitiiiued). .

SiDccies. Amxirlaud.

MORPHID.IE. !

I

Thaumantis howqua . .]

i

Melanargia lialimede .1

Tar. meridionalis.i

Debis europa
Melanitis leda

Mycalesis gotama
perdiccas

Yptmma baldus
j

motschulskj'i
j

zodia
I

megalomma
Pala:oiiymplaa opalina.j

Erebia medusa .

parmenio .

sedakovii .

cyclopins .

tristis

discoidalis.

*

saxicola .

.

ero

edda
ajauensis

*

*

*
(North coast only.)

embla.

CEneis sculda

jutta

urda
moDgolica

Satyrus dryas
Pararge achine

deidamia
Pararge ? maackii

Epinephele liyperan-

thus

Lasiommata (Lethe?)

bremeri
syrcis...

lanaris

gatyrma
epimenides ...,

Tar. epaminon-
das

Bicelis

schrenkii

diana
wliitelyi

Neope gaschkevitschii.

#

(Coast-region.)

(North coast.)

*

*

China. Japan.

*

*
*

*

»
*
*

»

*

*

General.

Indian region,

do.

Himalayas.

Genus peculiar to

China.

PaljEarctic region.

Arctic America.

Arctic regions, Old
World.

Arctic regions, Old
World.

Palaarctic region,

do.:

Palaearctic region.
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Geographical Table (continued).

869

Species.

Satyrid.e {continued).

Neope ? calipteris

Neope ? muirheadi ...

Triphysa nervosa

var. ? albovenosa.

Coenonympha cedipiis..

amaryllis

hero
iphis

Hespeuid.e,

Casyapa tlirax

Tagiades nymphalis...

Ismene benjamini
septentrionalis ...

aquilina...

Hesper ia ? alexia

Plesioneura eurvi-

fascia

bifasciata

Plesioneura ? phodicus

Pterygospidea macu-
losa

sinica

Daimio tethys

Antigonus vasava ....

Pamphila raencia

sinensis?

mathias
oceia

lamprospilus

varia

guttata

fortunei ?

pellucida

jansonis?

Pamphila ? Confucius

Hesperia sylvanus .

.

comma
sylvatica

leoniua?

ochracea
rikuchina ?

lineola

Hesperia ? flava

Hesperia? maro
Carterocephalus palse

mon
Sylvius

argyrostigma
Cyclopides morpheus

ornatus

unicolor

Amurland. China. Japan.

*
*
*

*

*

General.

Paliearctic region,

do.

do.

do.

Indian region.

Himalayas.

Himalayas.

j
Paliearotic region,

do.

Palrearctic region.

do.

do.

Palsearctic region.
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Geographical Table (continued).

Species.
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begins and another ends. Indeed, I think it very probable that they
are all forms of one species from a broad point of view.

In the Himalayas this is not so ; for out of hundreds of specimens
which I have seen, I have found none which could not be easily

distinguished ; and in Sikkim no less than four species—viz. P. paris,

arcturus, yaneesa, and hrishna—are all found together.

In the south of China P. -paris occurs, but, as far as I know, not
within my present limits.

In Central China we find

Papilio bianor, Cr. Pap. Ex. ii. t. 103. f. C (1/79).

I have seen specimens from N. China (? Shanghai, Fortune),
Ningpo? {Pryer)y and Mongolia? (Mus. God/nan and Salvin). Both
sexes are of a less brilliant green than the Japanese and Amur forms.

The male is distinguished by a black velvety patch on the fore wing.
Further north we have :

—

P. MAACKi, Men. Schrenk's Reise, p. 10, t. i.,

which occurs in the Bureija mountains (Radde), on the Ussuri

{Maack), in Askold {Jankoivsky), and in Central Japan {Fenton,

Fryer). In Amurland it has a small and very different-looking

seasonal form, P. raddei, Brem. Lep. Ost-Sib. p. 3, t. i., which has

been, I believe, proved by breeding to be the spring brood.

From Nevvchwang, in N. China, I find a specimen in Pryer's coll.

which is rather larger than the average of those from the Amur,
and has the blackish band on the hind wing less distinct.

In Jaj)an it seems to vary little from the Amur type ; but there

are three other forms which may be varieties or species, namely :

—

P. DEHAANii, Feld. Verb, zool.-bot. Ges. xiv. p. 323 (1864).

P. alliacmon, De I'Orza (ex Boisd.), Lep. Jap. p. 9 (18f)9).

This is common in Central Japan {Maries, Fryer), and occurs at

Hakodadi ( Whitely). What is perhaps a dwarfed form, or seasonal

variety of it is

P. BIANOR, var. JAPONiCA, Butlcr, Journ. Linn. Soc, Zool. ix.

p. 50 (1806).

P.japonica, Butler, Ann. & Mag. Nat. Hist. ser. 5, ^ii. p. 133,

in which I can see no characters by which it can be certainly known.
A new species lately described, or to be described, is

P. TUTANUs, Fenton'.

At first sight easily distinguished by the broad yellowish band on
underside of hind wing. This character, however, is variable, and
in some specimens is almost absent, when the insect nearly resembles

P. rnaacki. Specimens of P. maacki in Dr. Staudingcr's collection

have this band as strongly marked as in P. tutanus.

The next group of Papilios is that represented in tlie south and
centre of China by the Indian species

' Vide antea, p. 8.5r).
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Papilio protenor, Cr. Pap. Ex. i. t. 49. f. A, B (1779),

which I have seen from Formosa, Hongkong, and is recorded by

Felder from Ningpo. It is quoted, probably by mistake, by Mot-
schulsky from Japan, where it is represented by

P. DEMETRIUS, Cr. Pap. Ex. iv. t. 385 (1782).

Common in Central Japan {Pryer, Jonas), N. China (Sommer),

and occurring in the Fungwhan hills near Ningpo, whence speci-

mens collected by Pryer are in Godman's and my own collection,

which agree very well with Japanese specimens. The larva, ac-

cording to De I'Orza, feeds on orange-trees.

P. MACiLENTUs, Jauson, Cist. Ent. ii, p. 158, t. v. fig. 1 (1877).

The male of this resembles generally that of the next species in

colour, but is easily distinguished by the long narrow wings and long

tails. The female is larger, and seems rare. It occurs at Oyama
(Jonas), and elsewhere in Japan.

Forms of this or of the last species, prohably not worthy of sepa-

ration, are P. tractipennis, Butler, Ann. & Mag. Nat. Hist. ser. 5,

vii. p. 139, from Nikko (Maries), and P. sccevola, Oberthiir, Et.

Ent. iv. p. 37 (1879), from China, which is identified with P. inaci-

lentus by Mr. Butler.

P. ALCiNous, Klug, Neue Schmett. t. i. (1836).

P. spathatus, Butler, Ann. & Mag. Nat. Hist. ser. 5, vii. p. 139.

Japan (Pryer, Jonas) ; Yesso (Maries).

This species has the male black, with brown spots on the hind
wings and tails beneath ; whilst the female is of a pale fawn, or light

brown colour. It is common in Japan ; but I cannot see any good
reason for distinguishing from it the species lately described by
Mr. Butler, and I believe that a good series of specimens in this, as

in other cases, would break down the characters on wliich he relies.

The larva of P. alcinous, according to De I'Orza, feeds on Aristo-

lochia.

Another form which Felder, as I think, rightly says is probably
a local variety of P. alcinous, is

P. MENCius, Feld. Wien. ent. Mon. vi. p. 22 (1862).

? P.plutonius, Oberthiir, Et. Ent. ii. p. 16, t. iii. fig. 2 (1876).

Described by Felder from Ningpo. I have specimens from
Shanghai (Pryer), and have seen it from Kiukiang (Maries).

\i P.j)lutoniiis, Ober., is the same, as I suspect, its range extends
to North China, probably near Pekin (David).

It differs from P. alcinous principally in having the spots pink
instead of fawn, and in other characters which seem variable. The
sexes, however, are much less distinct in colour than in P. alcinous,

the males being paler and the females darker.

P. ARiSTOLOCHi^, Fabr. Syst. Ent. p. 443 (1775).

Specimens from the Ningpo hills (Pryer) are smaller than usual.
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Papilio pammon, Linn. Mus. Ulr. p. 189 (1764).

P. jmmmon, var. borealis, Feld. Wien. ent. Mon. vi. p. 22 (1862).

Japan {De I'Orza), Yokohama {Pryer) ; Shanghai (Prtjer),

Ningpo {Felder).

I cannot follow in Shanghai specimens the characters by which
Felder separates the variety borealis ; the female, however, differs

from any I have seen in the absence of the white spots on the hind
wing above, which are replaced by pinkish.

P. HELENus, Linn. Mus. Uh-. p. IS.'j (1764).

P. nicconicolens, Butler, Ann. & Mag. Nat. Hist. ser. 5, vii. p. 139.

The Japanese insect, which seems rare, differs, according to

Butler, in the form of the spots on the hind wing. I have, however,
compared the type of P. nicconicolens (a name which should be re-

jected, as barbarous) with Lidian and Chinese specimens, and think
that it can at most be considered as a variety of helenus, some spe-
cimens of which from Hongkong and Darjeeling are A'ery near it.

P. MEMNON, Linn. Mus. Ulr. p. 193 (1764).

P. thunbergii, Siebold, Hist. Nat. Jap. p. 16 (1824).
P. thunhenjii, Sieb., Butler, Ann. & Mag. Nat. Hist. ser. 5, vii.

p. 133.

If this species presented a constant variation in Japan, there
might have been some reason for separating it; but the few
specimens I have seen from Japan are not all alike, and vary as
they do elsewhere. The females seem to be tailless in Japan. I

have not seen it from Central or North China.

P. SARPEDON, Linn. Mus. Uh'. p. 202.

P. teredon, Feld. Reise Nov. Lep. i. p. CI (1865).

Not rare in Central Japan.

The form described by Felder as P. teredon is from Ceylon ; and
I cannot see why the Japanese insect, which appears identical with
Himalayan specimens, should be referred to it, as has been done by
Mr. Butler in his list of the Butterflies of Nikko (Ann. & Ma*.
Nat. Hist. ser. 5, vii. p. 133).

°

P. AGAMEMNON, Liuu. Mus. Ulr. p. 202.

Recorded by De I'Orza from Japan ; but I have seen no specimens
from there, though it occurs in Fryer's collection from Shanghai.

P. ERiTHONius, Cram. Pap. Ex. iii. t. 232 (1782).

I have only seen specimens from Foochow {Pryer).

P. ALEBioN, Gray, Cat. Lep. B. M. i. p. 30, t. xii. fig. 6.

North China, ? Shanghai {Fortune) ; Kiukiang (Maries).
The Chinese representative of P. glycirion.

P. tamerlanvs, Oberthiir, Ef. Ent. ii. p. 13, t. ii. fig. 1 (1876),
from Moupin, which I have seen in Dr. Staudinger's collection]
seems the same as P. alebio?K
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Papilio MARiESii, Butler, Ann. & Mag. Nat. Hist. ser. 5, vii.

p. 23, t. iv. fig. 4.

Described from a single specimen collected by Maries at Kiu-
kiang. Very near the last, but distinguished by the absence of the

submarginal band on fore wings and narrower discal belt of hind

wings. I notice that in a series of F. ylycerion these bands are

variable in breadth and distinctness.

Sericintjs telamon.

c? Pap. telamon, Don. Ins. China, t. xxvii. fig. 1 (1798) ; M6n.
Cat. Mus. Petr. t. vi. fig. 3.

S. montela, Gray, P. Z. S. 1852, p. 71 ; Cat. Lep. B. M. i. p. 78,
t, xiii. figs. 1, 2.

2 S.fortunei, Gray, P. Z. S. 1852, p. 72; Cat. Lep. B. M. i.

p. 79, t. xiii. fig. 5.

2 S. fasciatus, Brem. Grey, Schm. nordi. China, p. 5 ; Men.
Cat. Mus. Petr. t. vi. fig. 1.

$ S. cressoni, Reak. Proc. Eat. Soc. Phil. iii. p. 499 (1864).

S. telmona. Gray, P. Z. S. 1852, p. 72 ; Cat. Lep. B. M. i. p. 78,
t. xiii. fig. 3.

2 S. greyi, Brem. Grey, Schm. nordl. China, p. G, t. i. fig. 2.

There is considerable difficulty iu deciding as to the species of
this genus, unless one has a series from various parts of China.
The specimens which I have seen vary extremely among themselves,

especially as regards the presence or absence of red spots ; and these
can no more be considered as specific characters than in Paniassius.
I should suppose, however, that there are two distinct forms :—one,

S. telamon, Don. cJ, S. fasciatus, Brem. & Grey $, inhabiting the
neighbourhood of Pekin ; and the other, S. telmona, Gray, which
appears to be found in the same part of China. Neither of them,
as far as I know, occurs iu Central China.

LuEHDORFiA puziLOi, Ersch.

L.puziloi, Oberthiir, Et. Ent. v. p. 12, t. v. fig. 2 (1880).

This is one of the most interesting and beautiful additions to our
knowledge of the Paltiearctic fauna which have been recently made.
It appears to be common in spring on tl>e coast-region of Anmrland
at Nikolaiefsk, Vladivostock, and Askold, and is reported to occur
also in Japan.

The female has a sort of pouch on the abdomen, analogous to that
of the female Parnassius ; but, according to M. Oberthiir, this is

probably not developed till after copulation has taken place. The
species is also said to occur in North China.

Parnassius nomion, Fisch. de Waldh. Ent. ii. p. 242, t. vi.

This species seems to be the eastern representative of P. apollo,

to which indeed it comes very close. In all the specimens I have
seen from the Amur, and, according to Bremer, in the numerous
varieties which he has examined, it may be distinguished from the
Siberian forms of P. apollo by the dark borders of the wings.
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Parnassus bremeri, Feld. MSS., Brem. Lep. Ost-Sib. p. 6, t.i.

figs. 3, 4.

Found in many parts of the Amur region flying in thick woods, as

I am informed by Dr. Staudinger.

It is variable in the amount of red spots, like other members of

the genus, the common form having no red spots on the fore wing

like Bremer's fig. 3. His plate is wrongly numbered and does not

agree with the text.

P. TENEDius, Eversm. Bull. Mosc. 1851, ii. p. 621; Men.
Schrenk's Reise, p. 14, t. i. fig. 3, $ .

Of this very rare species I have seen specimens in Dr. Staudiuger's

collection from the Schilka. It appears to be rather an inhabitant

of Central Siberia than of Amurland.

P. eversmanni, Men. Cat. Mus. Petr. i. p. 73, t. i. fig. 2.

? F. wosnesenskii, Men. loe. cit. p. 74, t. i. fig. 3.

Of this extremely rare species I have only seen specimens in

Mr. Godman's, Dr. Staudiuger's, and the Hevvitson collection. It

appears to inhabit the north-eastern parts of Asia and N.W. America,

but has not been found by any recent collectors.

P. GLACiALis, Butler, Journ. Linn. Soc, Zool. ix. p. 50 (1866).

Discovered by Whitely at Hakodadi, and found also in Central

Japan\ It is nearly allied to P. stubbendorji, which varies con-

siderably ; but all the Japanese specimens I have seen may be

readily distinguished by the different shade of white, blacker veins,

and deeper-black border on inner margin of hind wings.

I think there seems little doubt that this insect was described

as P. citrinarius by Motschulsky (Bull. Mosc. 1S66, i. p. 181)), as

his description seems to apply very well ; but as this cannot be

proved without seeing the type, I refrain from changing the name,

es[)ecially as the priority of date is doubtful.

P. stubbendorfi. Men. Desc. Ins. Lehm. p. 57, t. vi. fig. 2.

Seems to be common in the x\mur region and at Askold.

P. FELDERi, Brem. Lep. Ost-Sib. p. 6, t. i. fig. 5.

Discovered in the Bureija by Radde, and taken at Raddefskaia on
the Amur by Christoph, whence numerous specimens are in Dr.

Staudiuger's collection. It is allied to the P. mnemosyne group
;

but is readily distinguished by the bright yellow hair on the body,

not shown in Bremer's plate. The variety with red spots as figured

by him is rare.

Aporia hippia, Brem. Lep, Ost-Sib. p. 7, t. iii. fig. 1 (1864).

Found in the Amur region generally, sometimes flying in the

^ I have since received from Mr. H. Strecker a note on Butterflies from Corea,

among which was a female of P. glacialis.
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same place and at the same time as A. cratcegi. It may, however, be

certainly distinguished from that species not only by the shape of

the wings, which are longer, especially behind, but by the yellow

spot at the base of the hind wing below, a character which only

failed in one specimen of a long series which I examined in Dr.

Staudinger's collection.

Aporia CRATiEGi, Linn. Syst. Nat. x. p. 467.

Found in various parts of the Amur region and in Japan, but

not in China as far as I know at present. Agrees perfectly with

European specimens.

PiERis BRASSic.E, Limi,, var. crucivora, Boisd. Sp. Gen. i.

p. 522(1830).

The form of P. brassiere found in Japan, which is not mentioned

by Bremer, differs from the European form in the male having the

spots on fore wing showing on the upper surface more or less dis-

tinctly, and in the colour of the hind wings below, which are paler

and less covered with black specks ; the female is of a more shining

white, the fore wings clouded over the greater part of their surface

with blackish, and the cell and costa of fore wings beneath greenish,

which character is also observable in the male. In fact the Japanese

specimens seem to me more nearly allied to P. r«p« than to

P. brassiccB.

I have males from Shanghai and Amurland which agree with

Japanese males. The latter is considered by Dr. Staudinger a form
of P. rapce, which is said by Bremer to be found in the Bureija

Mountains. It is, however, rare in Amurland.
The form described by M. Oberthiir as P. rajxE, var. orientalis,

Ober. Et. Ent. v. p. 13 (1880), from Askold, Japan, and North
China, is probably the same as what I have mentioned above.

P. MELETE, Men. Cat. Mus. Petr. p. 113, t. x. figs. 1-2 (1855).

The summer form of this is well figured by Menetries, and is

easily distinguished ; but the spring brood is much nearer to

P. napi.

One male sent me by Dr. Staudinger, from Amurland, is almost

devoid of the heavy markings on the upperside, and, except in tint,

which is less yellow, resembles the male summer form P. castoria

from California. I have from Askold and from Yokohama female

specimens which are intermediate between P. melete and P. napi on
tlie upper surface, and resemble P. bryonice beneath. According to

Boisduval P. melete is found in the Himalaya ; and I have specimens

from the Khasia hills and Sikkim quite undistinguishable from Japa-
nese and Askold specimens.

Pieris ajaka, Moore, from the N.W. Himalaya, seems very nearly

allied ; and P. davidis, Oberthiir, from Moupin, must be studied in

connexion with this group.
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PiERis NAPi, Linn, Syst. Nat. x. p. 468.

P. aglaope, Motsch. Et. Ent. 1860, p. 28.

P. megamera, But). Cist. Ent. i. p. 173 (1873).

P. 7iapi, var. orientis, Obeithiir, Et. Ent. v. p. 13 (1880).

The difficulty which exists in understanding the forms of P. napi

found in America has not been overcome, though for many years

many good observers were working on the spot. Mr. Edwards's

admirable monograph in ' PapiHo ' for June 1881 has made clear

one thing to my mind ; and that is, that there can be no greater

mistake than to decide hastily in such intricate questions as these.

The East-Asiatic forms ofP. napi are puzzling in the extreme ; and as

we at present know little or nothing of their distribution, seasons,

and larval states, I can only say that I believe the synonyms cpioted

above apply to what I should consider a form of P. napi common in

Japan and Amurland, but not hitherto seen from China. P. aglaope

seems analogous to the European form P. bryonice, considered, as I

think justly, by Mr. Edwards as the parent stock of this species.

P. GLiciRiA, Cram. Pap. Ex. ii. t. 171.

P. claripennis, Butl. Ann. & Mag. Nat. Hist. ser. 4, xix. p. 96.

P. sordida, Butl. Ann. & Mag. Nat. Hist. ser. 4, xix. p. 96.

I have examined the types of P. claripennis and P. sordida, both
of which are in Pryer's Chinese collection.

In P. claripennis from Shanghai the spots do not show through the

upperside of fore wing, but I see no characters of note by which to

separate it. P. sordida, from the Snowy Valley near Ningpo, seems
intermediate between P. rapce and P. yliciria, having the spots on
outer margin of hind wing partly obsolete, and those on fore wing
smaller than in Shanghai specimens oiP . gliciria, which nearly corre-

spond with Himalayan ones, though not quite so heavily marked.
I have not seen P. gliciria from Japan or Amurland.

P. DAPLIDICE, Linn. Syst. Nat. x. p. 468.

I have two specimens of this from China, locality uncertain, but
probably Shanghai. I have not seen it from Japan, though De I'Orza

includes it in his list. Bremer mentions it as found at Pekin and
on the Amur. He also includes the spring form P. bellidice, Ochs.,

under the name of

Anthocharis belemida, var. orientalis, Br. Lep. Ost-Sib. p. 8,

which was found on the Onon by Radde, though not seen by Dr.
Staudinger from Amurland.

Anthocharis scolymus, Butl. Journ. Linn. Soc, Zool. ix. p. 52
(1866).

A. ihunhergii, De I'Orza, Lep. Jap, p. 14 (1869).

This distinct species, which seems most nearly allied to the Cali.

fornian A. lanceolata, Bdl., is found in Northern and Central Japan
and at Shanghai, the latter specimens agreeing perfectly with
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those from Japan. The male has the point of the fore wing marked
with orange.

Anthocharis bambusarum, Oberthiir, Et. Ent. ii. p. 20, t. iii.

fig. 4 (1880).

Of this rare species, described from a single specimen taken in

April in the province of Tchekiang by Abbe David, I have seen one in

Fryer's collection from the Ningpo hills. It seems quite distinct,

though allied to A, cardamines.

A. CARDAMINES, Linn. Syst. Nat. x. p. 468.

According to Bremer this was found by Schrenk at Nikolaiefsk,

and at Bureija by Radde. Oberthiir says that David found it in East

Tibet at 9000 feet elevation. I have seen no specimens from any
part of Asia.

Leucophasia sinapis, Linn. Syst. Nat. x. p. 468.

Var. amurensis. Men. Schrenk's Reise, p. 15, t. i, figs. 4, 5.

L. sinensis, Butl. Cist. Ent. i. p. 173 (1877).

L. vilibia, Jans. Cist. Ent. ii. p. 272 (1878).

According to Bremer there are intermediate forms of Leucophasia

in Amurland which connect the type form with L. amurensis ; and
this is borne out by specimens from Amurland in Mr. Godman's
collection and by others in ray own from Japan. I have specimens

from Amurland and Japan, which, though rather larger, agree in

shape with L. sinapis ; others from Shanghai {L. sinetisis, Butl.) and
Tokio have the longer and differently shaped fore wings which distin-

guish L. amurensis. The type of L. vilibia, which I have examined,

is not in sufficiently good condition to be sure what it is ; but I

have little doubt that all the forms of Leucophasia found in Eastern

Asia may be referred to one species.

Rhodocera rhamni, Linn. Syst. Nat. x. p. 470.

Var. aspasia, Men. Schrenk's Reise, p. 17, t. i. fig. 8.

Var. nipalensis, Doubl. Gen. D. Lep. p. 71 (1847): Gray, Lep.

Nep. t. V. fig. 1 (1831).
Var. acuminata, Feld. Wien. ent. Mon. vi. p. 23 (1862).

Found in Amurland, Japan, and China under various formsj to

which I am unable, as far as my present knowledge extends, to

allow specific rank.

The European form R. rhamni was found in the Bureija Mountains
by Radde, and, according to Bremer, at Pekin.

The form called R. aspasia occurs in various parts of the Amur
region, and is usually known by its rather smaller size and paler

colour, and, according to Meuetries, niaj'^ be certainlj' distinguished

by the shape and venation of the wings, though I am unable to follow

the distinctions he draws in the specimens before me. The Japanese
form is like the one described by Felder as R. acuminata, which he
says differs in its larger size, brighter colour, more distinct discal

spotSj and in having the apex of fore wing more produced. These
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characters I can perceive in a Slianghai specimen before me, but do

not consider them of much importance.

Chinese specimens in Dr. Staudinger's collection are more like

jR. aspasia ; and Bremer states that a Chinese specimen he examined
agrees with R. rhamni ; so that the differences are evidently not

constant.

The Himalayan form distinguished as E. nipalensis is known by its

bright colour, and by the wings having the marginal spots more
conspicuous than usual in R. rhamni, which, however, it resembles

more in colour and shape than it does R. aspasia.

Butler includes both R. nipalensis and R. aspasia as distinct species

in his list of Maries's Nikko collection (Ann. & Mag. Nat. Hist. ser. 5,

vii. p. 133); so that the result of a comparison of authorities is clearly

to show that not one of these forms is constant in any one locality,

though no one has been able to bring together a sufficient series to

prove this.

Blanchard, in Comptes Rendus de 1'Academic des Sciences, vol.

Ixxii. p. 810, mentions, though he does not fully describe, two species

of Rhodocera from Moupin, one of which, R. amintha, is a third

larger than R. rhamni ; and the other, R. alvinda, is said to be very

near R. aspasia and R. rhamni.

CoLiAS PALCENO, Liuu. Faun. Suec. p. 272.

? C. pallens, Butl. Journ. Linn. Soc, Zool. ix. p. 50.

Found in various parts of the Amur countries, and in the moun-
tains of Central Japan at 7000 feet elevation.

Both sexes agree perfectly with European specimens.

The type of C. pallens, But!., from Hakodadi, which I have ex-

amined, is a miserably worn faded specimen, of no value for scientific

purposes, and may be either a female of this or a small pale C. hi/ale.

CoLiAs HYALE, Linn. Syst. Nat. x. p. 469.

? C.poliographus, Motsch. Et. Ent. p. 29 (1860).
C. simoda, De I'Orza, Lep. Jap. p. 16 (1869).

? C. nereine, Fisch., Motsch. Et. Ent. p. 29.

C. erate, Esp., Murray, Ent. M. Mag. 18/6, p. 34.

C. erate ab helictha, Led., Brem. Ost-Sib., Nachtrag, p. 93.

C. subaurata, Butl. Ann. & Mag. Nat. Hist. ser. 5, vii. p. 138.

C. elwesii, Butl. loc. cit. p. 135,

The number of names under which the forms of this tyjie found

in Japan have been mentioned by various authors show the difficulty

in dealing with them.

I have aheady given my opinion on the question in the Trans.

Ent. Soc. Lond. 1880, p. 144, and further in Ann. & Mag. Nat.

Hist. ser. 5, vol. vii. p. 464. I will say no more, except tliat the form
of C. hyale which is usually known as C. simoda occurs clnnidantly in

Japan, at Askold, though apparently not generally in Amurland,
and also at Pekin and Shanghai, the specimens agreeing well with

the ordinary Japanese type.



880 MR. H. J. ELWES ON THE BUTTERFLIES [NoV. 15,

I have never seen C. erate from N.E. Asia, though it is recorded

by Bremer from Possiet Bay and by Murray from Japan. The
yellow form of 0. hyule, which is so like the female of C. erate, that

I could not tell them apart, has probably been mistaken for it.

I would here take the opportunity of saying, in answer to Mr.
Butler's repeated assertion (see Ann. & Mag. Nat. Hist. ser. 5, vii.

p. 1 37) that G. helictha, Led., cannot be a hybrid, that I am assured

by Dr. Staudinger that the two species C. edusa and C. erate which
produce it do fly together in abundance at Sarepta on the Volga, and
that Kindernian, Becker, and Christoph have not once, but repeatedly,

taken them in copula. Mr. Strecker also tells me that hybrids

between Colias philodice and C. eurytheme t^yc not uncommon in both

sexes in the United States, and that they look much like the Russian

hybrid C. helictha.

P.S. Mr. Strecker writes me that he has trne erate from Japan
smaller than the Russian ones, the female darker on upperside of

hind wings, but the male has the unspotted border just like the

Russian examples. In a second letter he writes that " the Japanese

male C. erate is undoubted ; what I take to be the female, and which
I got along with it, is like the female Russian C erate suffused with

dark scales on the upperside of hind wing, whilst in C. simoda
(C hyale, var.j the clear lemon-yellow prevails."

Colias melinos, Evers. Bull. Mosc. 1847, iii. p. 72.

Found on the Schilka and the Amur by Radde, but appears very

rare in collections. It is nearly allied to C. phicomone.

C. AURORA, Esp. t. 83. f. 3.

Found at Raddefskaia, Blagovestchensk on the Ussuri, and other

places in Amurland ; but the females seem rare. There are two forms

of this sex, as in other species of this section of the genus

—

G. chloe,

Evers. Bull. Mosc. 1847, t. iv. figs. 3, 4, being the pale-coloured one ;

the other is extremely bright reddish orange. This species represents

C. edusa in North-eastern Asia ; no species of that section is known
to me in Japan or China at present.

Terias ljlta, Boisd. Sp. Gen. i. p. 674 ; var. jjegeri, Men.
Cat. Mus. Petr. p. 84, t. ii. fig. 1 (1855).

The variety found in China and Japan differs from the majority

of Indian specimens in having a narrower black border to the fore

wings, which is sharply interrupted near the hind margin in the

way shown in Menetries's figure.

Some Himalayan and Khasia specimens have the band interrupted

in the same way ; but the Japanese examples can, as far as I have
seen, be distinguished. Menetries, by mistake, says that T.jaegeri
came from Hayti, where, of course, no such insect exists. It seems
common iu Japan, and is found at Shanghai.
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Terias bethesba, Janson, Cist. Ent. ii. p. 272 (1878).

As far as I can judge, this is a good species, intermediate between

T. Iceta and T, hecabe. The females are easily known, being of a

pale dull lemon-colour, more or less clouded with dusky scales. It

seems very like the figure and description of T. venata, Moore.

T. hecabe, Linn. Mus. Ulr. p. 2 19 (1764).

T. hecabeoides, M6n. Cat. Mus. Petr. p. 85, t. ii. fig. 2.

IT, sinensis, Luc. Rev. Zool. 1852, p. 429.

T. tnariesi, Bull. Trans. Ent. Soc. 1880, p. 198, t. vi. figs. 1-7.

This wide-ranging and variable species is common in China and

Japan. Mr. Butler's paper on the Japanese species of Terias gives

full details of the variations and supposed hybrids between this

species and the next.

I can see no reason for separating T. mariesi, the difference in the

shade of yellow which Mr. Butler relies on being variable in my spe-

cimens from Yokohama.

T. ANEMONE, Feld. Wien. ent. Men. vi. p. 23 (1862); Butl.

Trans. Ent. Soc. 1880, p. 199, t, vi. figs. 8-11.

Found in Japan, where, according to Mr. Butler, it connects

T. hecabe with T. mandarina by almost insensible gradations.

With regard to this species Mr. Butler says (Trans. Ent. Soc. 1880,

p. 200) :
— •' So far as I have been able to judge, the T. hecabe and

T'. mandarina of China are constant; the intermediate 2\ a?ie?Howe

does not come from that country, in which case hybridization cannot

modify the typical forms."

Mr. Butler appears to have entirely overlooked the fact that the

type of T. anemone is expressly stated to have come from Ningpo.

It is also quoted in Fryer's list of Rhopalocera of Chekiang and

Kiangsoo provinces, in Ent. Mo. Mag. 1877, p. 52 ; and there are

specimens in Fryer's collection marked " Snowy Valley, Ningpo."

T. MANDARINA, Dc I'Orza, Lep. Jap. p. 18 (1869) ; Butl. Trans.

Ent. Soc. 1880, p. 199, t. vi. figs. 13-18.

Common in Japan, and occurs also in Formosa, whence two speci-

mens are in Fryer's collection. I have, however, seen none from

China, though Mr. Butler says it occurs there.

With regard to the supposed hybrids named and figured by
Butler in the Trans. Ent. Soc. 1880, p. 197 et seq., I would call

attention to the utter want of evidence of the hybrid origin of the

specimens which he names T. hybrida (No. 7) and T. connexiva

(No. 12). Judging from the plates, the differences between Nos. 6,

7, 8, and 10 are extremely trifling, and equally so are the differences

between Nos. 12, 13, 14, and 15. We are informed that the absence

of 6 specimens out of 150, which are presumably represented by

figs. 7 and 12, will leave the three species as sharply defined as any

in the genus, and we are asked to believe without further evidence

that on this account the six specimens are hybrids.

Proc. Zool. Soc—1881, No. LVII. 57
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Miletus hamada, Druce, Cist. Ent. i. p. 361 (1875).

A distinct species, unlike any thing I have seen from China or Japan,

but nearly allied to a specimen in my collection from D.irjiling, which

differs in having an indistinct whitish patch on the fore wing, which

may be sexual. I have seen a specimen from Shanghai collected by
Christoph, which comes very close to, if it is not identical with, those

from Sikkim in Dr. Staudinger's collection. There is a single

specimen in Fryer's collection, without indication of locality, which
differs considerably from M. hamada beneath, but agrees with it above.

Lami'ides? sp.

An apparently new species, which will no doubt be described by
Mr. Butler, is in the British-Museum collection from Kiukiang
(^Maries).

Lyc^na ? sp. nov.

A very distinct species, from Mr. Fenton's collection, of which I

have only seen one specimen at Mr. Janson's. It is of a deep
shining blue, with black border above and pale green beneath.

Curetis acuta, Moore, Ann. & Mag. Nat. Hist. ser. 4, xx. p. 50.

Nearest to Curetis (Anops) bulls, Hew., but differs in both sexes

in the prolongation of the apical angle of fore wing. The specimens

from Shanghai {Pryer) and Japan {Pryer^ Jonas), which I have
seen, agree fairly.

The female, which is of a blue-grey colour, seems much rarer than

the male.

C. truncata, Moore, Ann. & Mag. Nat. Hist. ser. 4, xx. p. 50.

From Shanghai (^Holdsworth). I have not seen this species, and
can say nothing as to its specific difference.

Amblyfodia japonica, Murray, Ent. Mo. Mag. 1875, p. 170.

Allied to A. rama, Kijll., from the Himalaya ; the fore wings

more produced at the apex, and the hind wings without a tail.

Found at Yokohama, but seemingly not common in Japan. This

species has been referred by Mr. Butler to A. asmarus, Feld. Reise

Nov. ii. p. 2.35, 1865 ; but as this species comes from Cochin and is

not figured, I am doubtful as to the identification.

A. turbata, Butl. Ann. & Mag. Nat. Hist. ser. 5, vii. p. 133.

This species is named but not described by Mr. Butler, though
the specimens in the British Museum appear to be fully distinct

from A. japonica, being larger, differently shaped, and with con-

spicuous tails to the hind wings, which A. japonica never has.

A, turbata is from Nikko. There is a specimen resembling this in

Fryer's collection, without indication of locality, but probably from
China.
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NiPHANDA FUSCA.

Thecla fusca, Brcni. & Grey, Schm. noidl. China, p. 9 (1833).
Thecla fusca. Men. Cat. Mus. Petr. i. t. iv. (1855).

^ Amblypodia dispar, Brem. Lep. Ost-Sib. p. 24, t. iii. (1864).
PoJijommatus fusais, Oberthur, Et. Ent. ii. p. 20, t. iv.

Tliis species is recorded from tlie Amur and Pekin {Bremer).
I have specimens from Ningpo {Prijer) and Japan (Pri/er) which
agree very well with Bremer's and OI)erthiir's figures. The female
differs considerably from the male. There are specimens in Dr.
Staudinger's collection from Iladdefskaia and Baranfsky. This
species is referred by Butler to Moore's genus Niphanda, of which
the type is iV. tessellata, Moore, P. Z. S. 1874, p. 572, t. Ixvi.

fig. 6. It does not, however, seem to resemble the figure of this insect

in form or colour.

DiPSAS s^PESTRiATA, Hcw. 111. Dium. Lep. p. 67, t. xxvi.

(1865).

This species seems common in Japan, and occurs also at Via-
divostoek, where it was taken by Dorries.

D. LTJTEA, Hew. 111. Dium. Lep. p. &T, t. xxvi. (1865).

This species also occurs in the same localities as the last, but does
not seem so common.

D. JONASI, Jans. Cist. Ent. ii. p. 157.

Taken at the Yokawa river in Japan hy Jonas* A single specimen
from Askold, collected by Dorries, is in Dr. Staudinger's collection.

D. RAPHAELis, Oberthiir, Et. Ent. v. p. 20, t. v. fig. 1 (1880).

This species, which is allied to the last, is from Askold, where it

appears to be not common.

D. MicHAELis, Oberthiir, Et. Ent. v. p. 19, t. v. fig. 2 (1880).

This species, which is also from Askold, appears to belong to the

same group as the four preceding, though the yellow of the upper
surface is much overlaid with brown.

Thecla smaragdina, Brem. Lep. Ost-Sib. p. 25, t. iii. fig. 5.

T. taxila, Brem. loc. cit. p. 26, t. iii. fig. 7.

The group of Thecla with green males and brown or purplish

females is very well represented in Amurland and Japan, as also in

the Himalayas. 7"here is, however, much difficulty in making out
some of the forms, and it was only after I had consulted Dr. Stau-
dinger that I came to any conclusion on the subject. Bremer
figures T. taxila twice over, what he considers as the female being I

believe the female of T. smaragdina, and what he calls the male being
probably the female of a form of T. japonica occurring in Amurland.
No male insect of that colour is yet known among the various species

of this group of Thecla ; and if T. taxila is a distinct species, we
57*



884 MR. H. J. ELWES ON THE BUTTERFLIES [NoV. 15,

have no male for it or female for T. smaragdina, M. Oberthiir having

made a mistake when he said that he had males of T. taxila.

The species is common in the littoral region of Amurland, and as

far up the river as Raddefskaia. I think it also occurs in Yesso

;

but the specimens from thence are smaller, and do not perfectly

agree with those from the mainland.

T. smaragdina is easily distinguished in the male sex by the short

bar across the underside of fore wing ; but this bar does not seem

to be constantly present in the female, which, however, may be

known by the colour of the underside.

Thecla japonica, Murray, Ent. Mo. Mag. xi. p. 169 (1874).

? Dipsas taxila, Hew. 111. Diurn. Lep., Supp. p. 10, t. vi. figs. 16,

17.

Var. a. $ . T.fasciata, Jans. Cist. Ent. ii. p. 272, t. v. fig. 4 (1878).

T. smaragdoides, Staudinger in litt.

T. tamla, Oberthiir, Et. Ent. v. p. 18; ? Bremer, t. viii. fig. 2.

Ab b. aurorina, Oberthiir, loc. cit. {Jlavo-maculata),

This species is easily distinguished from T. smaragdina by the

darker colour of the underside. The variation of the female has

given rise to much confusion in the nomenclature of this insect ; but

I believe the synonymy aljove is correct. The females appear to be

dimorphic, as, until it can be shown that there is a male different

from T. japonica which can be assigned with certainty to T.fas-
ciata, I fail to see the propriety of separating that form, which
corresponds very fairly with similar female aberrations in Amurland.

^I. Oberthiir has females from Askold which, he says, are a

perfect transition between the types of T. aurorina and T.fasciata.

There is also a form, of which Dr. Staudinger has three males and
one female from Vladivostock and Askold, which comes very near

T, japonica from Amurland, but which is perhaps only a variety or

hybrid between it and T, orientalis, both of which occur in the same
localities.

Lastly, we have a form separated by Dr. Staudinger as

T. SAPHiRiNA, Stdgr. MSS.,

which differs from any of the others in the colour and markings of
the underside, in which it is nearest to T. attilia. Of this only one
male and two females are known, from the coast-region of Amur-
land.

T. ORIENTALIS, Murray, Ent. Mo. Mag. ser. 4, x. p. 169 (1875).

1 T. diamantina, Oberthiir, Et. Ent. v. p. 18, t. i. fig. 1 (1880).

This species, which is easily distinguished by its larger size and
paler colour, occurs not uncommonly in both Japan and the coast-
region of Amurland. Specimens from Askold agree perfectly with
Japanese examples.

T. diamantina is considered by Dr. Staudinger a synonym of
this species ; but the figure of it agrees, I think, more closely with
the true T. smaragdina, which I have from Amurland.
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Thecla arata, Brem. Lep. Ost-Sib. p. 25, t. iii. fig. 6 (1864).
? T. tyrianthina, Butl. Ann. & Mag. Nat. Hist. ser. 5, vol. vii.

p. SA, t. iv. fig. 5.

I have seen specimens of this from the Amur, Japan, Yesso {Mus.
Hew.), Kiukiang, China (Maries). It is also found at Pekin
{Bremer). The Yesso specimen is smaller than the others ; but the
one described as T. tyrianthina from Kiukiang appears to be nearlv
the same as T. arata, though the specimens are too mucii worn to
be relied on.

T. MiCANS, Br. & Grey, p. 9 ; Men. Cat. Lep. Mus. Petr. t. iv. fig. 4

? T. betuloides, Blanch., Butl. Ann. & Mag. Nat. Hist. ser. 5 vi

p. 34., t. iv. fig. 2.

Of this species the male only is described by Bremer, from Pekin ;

but a female specimen is in Pryer's collection from Shanghai which, I
think, must belong to it. What I think is probably the same insect
is also mentioned by Butler as T. betuloides, from Kiukiang (Maries).
It is allied to T. setira, Moore, from the north-west Himalaya.

Three specimens, two males and one female, from Chefoo, in Dr.
Staudinger's collection diifer slightly in being of a yellower ground-
colour below than in my specimen ; and the male has the red on disk of
fore wing more distinct than in Bremer's figure.

T. avidiena, Hew. Ent. Mo. Mag. 1877, p. 108.

A very distinct species, which I have seen from Siianghai (Pryer)
and Kiukiang (Maries). The disks of both wings above are bluish

;

beneath it is of a reddish brown, with a broad silvery Y-shaped bar
on the hind wings.

T. c^rulescens, Motsch. Bull. Mosc. 18(36, i. p. 191.

I am unable to identify this species, which is described as like the
next but without yellow spots.

T. c^RULEA, Brem. & Grey, p. 8 (1853); Men. Cat. Lep. Mus.
Petr. t. iv. fig. 4.

I have never seen this species, which has hitherto only been found
at Pekin. It is unknown in any of the collections I have seen.

T. ATTiLiA, Brem. Lep. Ost-Sib. p. 24, t. ii. fig. 3.

Found in the Bureija Mountains by Radde ; also in Japan.
It seems allied to T. odata, Moore, from the N.W. Himalaya. It

does not seem to occur generally in the Amur region, as Dr. Stau-
dinger has never seen it in collections from there.

T. GRANDis, Feld. Wien. ent. Mou. vi. p. 24 (1862).

T. eretria. Hew. 111. Diurn. Lep. p. 114, t. 42 (1869).

Felder's description, which was taken from a single bad specimen
from Foochow, agrees very well with Hewitson's figure, and with a
specimen in Pryer's collection from Ningpo. It is a large insect,

resembling T. w-album in markings, but with the costa of fore wings
more curved.
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? Thecla w-ALBUM, Knoch, Beitrage, ii. p. 85 (1781).

Found at Pekia {Bremer) ; a specimen from there is in the British

Museum. Also at Shanghai (Pryer).

Differs from the European msect in having usually a larger blue

spot at the anal apex, and a double line of pale lunular markings on
the fore part of the hind wing below. No specimen in Dr. Stau-

dinger's collection quite agrees with this, which may be a distinct

species.

T. mera, Jans. Cist. Ent. ii. p. 157 (1877).

This species, found at Matzabaro, Japan, by Mr. Jonas, is allied

to T. pruni of Europe ; but the few specimens I have seen differ

sufficiently from that species.

T. shjgiana, Butl. Ann. & Mag. Nat. Hist. 1881, vii. p. 35, t. iv.,

fig. 6, from Nikko, seems very near it ; but the type specimen is not
fresh enough to be described with accuracy.

T. PRUNOiDEs, Stdgr. MSS.

This was taken at Vladivostock by Christoph ; but though very
near T. w-album, the markings of the hind wing beneath are, as Dr.
Staudinger thinks, sufficiently different to separate it from that
species. He has also a specimen from the Altai.

T. PRUNI, Linn. Syst. Nat. x. p. 482.

Occurs at Vladivostock and on the Lower Ussuri.

T. PHYLLODENDRi, Stdgr. MSS.
A distinct species allied to T. pruni, but distinguished by a double

line of black spots on the underside of both wings. It was taken at

Vladivostock by Christoph, and at Baranofsky by Dbrries.

?T. spiNi, Schiff. S. V.p. 186.

Recorded by Bremer from Pekin, and by De I'Orza from Japan ;

but I have seen no specimens from Asia, and Dr. Staudinger has
none from any locality east of the Caspian.

T. RUBi, Linn. Syst. Nat. x. p. 483.

Recorded by Bremer from Onon (Eadde), and by De I'Orza
from Japan; but I have seen no specimens from Eastern Asia.

T. ENTHEA, Jans. Cist. Ent. ii, p. 157 (1877).

A very distinct species, easily known by the coloration and spots
of the under surface.

It was described from the Yokawa river, Japan, collected by Jonas,
but is rare in collections. I have seen a specimen in Dr. Stau-
dinger's collection from Vladivostock (Christoph) which agrees
perfectly with it.
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Thecla frivaldszkyi, Led. Verb, zool.-bot. Ges. Wieu, 1855,

p. 100, t. i. fig. 1.

? Lyccena ferrea, Butl. Journ. Linn. Soc, Zool. ix. p. 57 (1866).

Satsumaferrea, Murray, Ent. Mo. Mag. xi. \>. 168(1874).

I was disposed to consider the Japanese and Amur form of this

species distinct till I saw the series of T.frioaldszkyi in Dr. Staudinger's

collection. He, however, judging from a typical Japanese specimen

I showed him, tliinks them identical. As a rule the Japanese in-

sect is deeper in colour on the underside ; but a specimen in Hewit-

son's collection from Yesso, where I believe the type of T.ferrea was

taken, is nearer to the Amur form.

Mr. Murray considers this species to form a distinct genus ; and
it is certainly very unlike any other European or Asiatic Thecla,

though apparently very nearly allied to Thecla irus, God., and other

North-American species.

PoLYOMMATUS virgaurete, Linn. Syst. Nat. x. p. 484.

Found at Pekin (Bremer) and in the Apfelgebirge by Radde, also

on the Upper Amur by Hedemaun.

P. AMPHiDAMAS, Esp. t. 58. fig. 4 (1 779).

Found at Schilka by Hedemann, and Onou by Radde.

P. HippoTHOK, Linn. Faun, Suec. ii. p. 274 (1761).

Found at Pekin and on the Amur at Raddefskaia and the Ussnri

by Christoph.

P. PHL^As, Linn. Faun. Suec. p. 285.

Var. eleus, Fab. Suppl. Syst. Ent. 430.

P. phlceas, var. chinensis, Feld. Verb, zool.-bot. Ges. Wien, xii.

p. 488 (1862).

Found in Amurland, Japan, and China.

Dr. Staudinger says the Amur variety resembles the American

one, having the red line on underside of hind wings more conspicuous

than in European specimens.

I see nothing remarkable in the Chinese insect, of which I have

three from Ningpo ; one of these is much larger than European

specimens. All the Japanese and one of the Chinese specimens are

of the dark summer brood {eleus, Fab.).

LvciENA B^TicA, Linu. Syst. Nat. xii. p. 789.

Found in Japan and at Shanghai, but not known in Amurland.

L. ARGiADES, Pall. Reise, xii. p. 472.

L. hellotia. Men. Cat. Mus. Petr. 124, t. x. (1857).

? L. praxiteles, Feld. Reise Nov. p. 281, t. xxxv.

This species seems to be widely distributed through Northern and

Eastern Asia, China, and Japan. I have compared many specimens

from Amurland, Shanghai, and Japan, and find them so very variable,

both in size, colour, and the spots of the hind wing, that I am unable
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to see how the larger and brighter specimens described as L. hellotia

and L. praxiteles can be separated from L. argiades. As a rule

the Oriental and Japanese specimens are larger and more richly

spotted, especially at Tokio, Japan ; but some of those from Askold

(Jankowski/) and Shanghai {Pryer) are quite as small as German
specimens of L. pohjsperchon, Berg. This variety also occurs on

the Ussuri at Raddefskaia and Askold.

Lyc^na fischeri, Evers. Bull. Mosc. 1843, p. 537, t. ii.

Found at Vladivostock and Askold, also at Shanghai, but not,

so far as I know, in Japan. Chinese specimens do not agree per-

fectly with Siberian ones. They are smaller, and the blue eyes do

not show through the hind wing of female ; but I do not think they

can be separated. There is in Fryer's collection a species marked

"filicaudis, Pryer, type," of which I can find no published descrip-

tion, and which I think belongs to this species.

L. ARGiA, Men. Cat. Mus. Petr, 125, t. x. (1857).

1 L.japonica, Murray, Ent. Mo. Mag. xi.p. 1G7 (1874).

This species is a very puzzling one, and, without seeing the type

specimens, impossible to decide upon.

I have specimens which agree perfectly witli Menetries's descrip-

tion, and others from the same localities agreeing with Murray's

description of L.japonica, of which lie only knew the female. Mene-
trie's's plate, however, represents an insect which might well be a faded

male of L. cegon ; and in his description he compares the species

with L. optilete.

From Shanghai are other specimens, referred by Moore to L. otus.

Fab. ; and in various collections I find specimens of the same or a

nearly allied species referred to L. maha, KoU., from Kashmir,

L. chandala, Moore, from Shanghai, Hongkong, L. diluta, Feld.,

from Swatow, There are also specimens in my own and Hewitson's

collection from Sikkim, Calcutta, and N.W. Himalaya coming very

close. I am quite unable to say what are the limits and distinctive

characters of these various species, if they are distinct.

L. LYSiMON, Hiibn. Eur. Schmett. t. 535. f. 5.

Of this wide-ranging species I have specimens from Shanghai, and

one doubtfully from Japan which comes very close to it. There are

specimens referred to this species in Dr. Staudinger's collection from

Amoy, Foochow, and Macao.

L. CLEOBis, Brem. Bull. Acad. Petr. iii. p. 472 (1861).

L. (sgonides, Brem. Lep. Ost-Sib. p. 28, t. iii. fig. 8 (1 864).

From Raddefskaia, Baranofsky, and other parts of the Amur region.

Some specimens of the Japanese L. argus $ come very near this ; but

L. cleobis may be distinguished by its broad white fringe and darker
tint, especially in the male sex.
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Lycena ARGUS, Linii. Syst. Nat. x. p. 483.

This species occurs at Ask old, Vladivostock, and in Japan, where

the specimens are very large and dark, and the females have coH'

spieuous ocelli showing thro\igh the upperside of the hind wing.

I have also specimens from Pryer's collection from Shanghai, which

I should be disposed to refer to this species, though they are pro-

bably what Murray has described, in Trans. Ent. Soc. 1874, p. 523,

t. X., as L. chinensis from North China. His figure, however, shovys

a more distinct brown band, as in L. pylaon, and no blue ocelli, as in

L. argus, which my specimens certainly have. It is probable that

L. chinensis, whatever it is, refers to the species which Bremer calls

L. pylaon in his Pekin list. Dr. Staudinger, however, has never seen

L. pylaon from any part of Eastern Siberia.

L. ^GON, SchifF. S. V.p. 185 (177(i).

L. micrargus, Butl. Cist. Ent. 1878, p. 283.

Found in various parts of the Amur region, and less commonly in

Japan. I have a pair, collected by Fenton near Tokio, which I

believe to be the same as Mr. Butler's L. micrargus, of which I have

seen the type in the British Museum.

L. ORION, Pallas, Reise, t.i.p. 471 (1771).

Found in various parts of the Amur region and at Pekin, but not

as yet iu Japan.

L. BATON,Berg.Nom.t. 60. 6-8(1779).

Only seen from Askold and Vladivostock.

L. astrarche, Berg. Nom. iii. p. 4, t. 49.

I have seen one specimen from Askold in Dr. Staudinger's col-

lection, and others of the variety allous, Hiibn., from various parts of

AmUriah d.

L. ICARUS, Rott. Naturf. vi. p. 21 (1775).

A single, very large and well-marked specimen is recorded by
Bremer from the Lower Ussuri ; but I have seen none from Eastern

Asia.

L. EROS, Ochs. i. 2, p. 42 (1808).

Recorded by Bremer from the Bureija Mountains, but I have seen

no Amur specimens.

L. AMANDA, Schn. N. Mag. iv. p. 428 (1792).

A variety of this species from the Amur has the red spots on
margin of hind wing beneath larger and brighter than in European
examples. It is recorded by Bremer from the Bureija and Lower
Ussuri.
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Lyc^na eumedon, Esp. 52, 2 (1780).

Of this species I have only seen a single Amur specimen in Dr.

Staudinger's collection.

L. BiTON, Brem. Lep. Ost-Sib. p. 30, t. iii. fig. 9.

Of this species, found by Maack between the mouth of the ITssuri

and the Amur, I know nothing beyond Bremer's figure. It seems
allied to L. donzelii, Boisd.

L. ARGioLus, Linn. Syst. Nat. x. p. 483.

L. ladonides, De I'Orza, Lep. Jap. p. 20.

Common in the Amur region, Japan, and found by Pryer at

Shanghai.

L. MINIMA, Fuessl. Verz. p. 31 (1775) {alms, Schiff.).

Only found in the Bureija by Radde.

L. SEMiARGus, Rott. Naturf. vi. p. 20 (1775) {acis, Schiff.).

I have one specimen from the Amur ; it is recorded from the
Bureija and Lower Ussuri by Bremer,

L. CYLLARUs, Rott. Naturf. vi. p. 20 (1775).

Found in the Bureija and on the Ussuri, whence I have seen one
specimen in Dr. Staudinger's collection.

L. ARiONiDES, Stdgr. MSS.

Of this species, which Dr. Staudinger considers distinct, I have
one specimen from Japan, collected by Fenton, agreeing with those

from the Amur in his collection.

It may be only a form of//, arion, and resembles the var. cyanecula,

Evers., on the upper surface, but has not so much green below. It

is best distinguished by the large confluent black spots on under-
side of fore wings.

L. LYCORMAS, Butler, Journ. Linn. Soc, Zool. ix. p. 57 (1866).

L. scylla, Stdgr. MSS.
I have examined the type of L. lycormas from North Japan in the

British Museum, and believe that L. scylla, of which I have speci-

mens from Askold {JanJiowsJuj) and the Amur, are identical with it.

It is allied to L. cyllarus, but differs in the conspicuous black

spots on the underside of hind wing, and has much less blue on the
underside, and the white fringe more conspicuous.

L. PRYERi, Murray, Ent. Month. Mag. x. p. 126 (1873).

A large and distinct species, which seems abundant in Japan, and
of which I have seen specimens from Vladivostock, Raddefskaia,
and the Ussuri in Dr. Staudinger's collection.
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LvCiENA ARioN, Liiin. Syst. Nat. x. p. 483.

Of this I have only seen one specimen, from Raddefskaia ; and

Radde took a single very large one in the Bureija Mountains.

L. EUPHEMus, Hb. 254-256.

?Z. hazamoio, Druce, Cist. Ent. 1875, p. 361.

The type of L. kazamoto, which I have examined in Godman
and Salvin's collection, is very dark, the spots hardly showing ; but

I think it is only a variety of L. euphemus, which seems extremely

variable in Japan. It is marked as taken at 6000 feet elevation.

Japanese specimens vary much in the expanse of the wings ; and most
of them have a black spot at the base of the fore wing below, which
does not appear in European specimens.

This species seems common in certain parts of Central Japan, and
occurs also at Yesso (JVhitely) and at Raddefskaia in Amurland.

LiBYTHEA, sp.

L. lepita, Moore, Cat. Lep. E.I. C. Mus. p. 240.

The Japanese species q{ Libythea has been referred by authors to

i. lepita, Moore, from the Himalayas, which is described as differing

from Jj. myrrha, Godt., in the ferruginous streak from base of fore

wing being divided into two portions—the first within the discoidal

cell, the second a round terminal spot beyond its extremity.

Six specimens from Sikkim and Nepal iu my collection all belong

to L, myrrha ; and a specimen from Japan is intermediate between
that and the European L. celtis, to some specimens of which it comes
near in the arrangement of the markings. The band on the hind
wing is narrower than in either L. myrrha or L. celtis ; and the

colour of the underside different.

Zemeros flegyas, Cr. Pap. Ex. iii. t. 280.

A single specimen was iu Fryer's Shanghai collection ; and it is

included in his list of Chinese Butterflies in Ent. Month. Mag.
1877, p. 52.

Charaxes narceus. Hew. Ex. Butt. i. Nymph, t. 1.

Var. mandarinus, Feld. Reise Nov. p. 437.

Found at Shanghai by Pryer.

DicHORRAGiA NESiMACHTJs, Boisd., Cuv. Rcgnc An. Ins. ii.

t. 139 bis (1836).

Not uncommon in Japan, and probably found in China, though

I have seen no specimens from there. It agrees with Sikkim speci-

mens, though the white markings at the apex of the fore wing are

shorter.

Apatura iris, Linn. Syst. Nat. x. p. 476.

Found in the Bureija Mountains by Radde, and at Raddefskaia

and Askold. It is reported to exist in Japan ; but I have never

seen specimens from there.
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The Amur speciaiens are somewhat larger than European
examples.

Apatura ilia, Schiff. S, V. p. 172.

Var. clytie, Schiff. S. V. p. 321.

A. here, Feld. AVien. ent. Mon. vi. p. 27 (1862).

A. suhstituta, Butl. Cist. Ent. i. p. 159 (1873).

Found in Amurland, at Pekin, Shanghai, and in South and Cen-
tral Japan. The form described as A, here, from Ningpo, is said by
Felder to differ constantly in the termination of the interior band of
the hind wing, less easily seen in the male than the female ; but
Dr. Staudinger agrees with me in uniting it with A. clytie. Oberthiir
says Askold specimens do not differ from the Frencli type ; and the
Japanese form, though varying somewhat, is probably the same as
the Chinese insect. Some specimens come very close in colour to the
var. metis from Sarepta, but have the anal ocellus as large as in A. ilia.

Hestina assimilis, Linn. Mus. Ulr. p. 300 (17G4).

Found in Central China and in Japan, though I have no speci-
mens from the latter country.

EuRiPUS charonda. Hew. Ex. Butt. iii. t. 1. fig. 1 (1863),

Not rare in Japan, but extremely difficult to take in good condi-
tion, on account of its strong and high flight.

Perfect specimens of this splendid insect are verv rare in collec-

tions.

E. JAPONICA, Feld. Wien. ent. Mon. vi. p. 2/ (1862).

Common in Central Japan.

Adolias schrenki. Men. Bull. Acad. Peters, xvii. p. 215 (1859) ;

Schrenk's Reise, ii. p. 31, t. iii. fig. 2.

Taken at Raddefskaia, on the Ussuri, and elsewhere in Amurland.

Paraplesia adelma, Feld. "Wien. ent. Mon. vi. p. 20 (1862).

Isodema adelma, Feld. Wien. ent. Mon. vii. p. 109 ; Reise Nov.,
Lep. iii. t. 54. figs. 1, 2.

Of this fine species I have seen two specimens from the Ningpo
hills in Pryer's collection.

In this genus the discal cell is completely closed by a vein, which,
though not very apparent on the upper surface, is' strongly deve-
loped below.

Athyma sulpitia, Cr. Pap. Ex. iii. t. 214 (1782).
A. sulpitia, var. niiiffpoana, Feld. "Wien. ent. Mon. vi. p. 26.

The variety described by Felder from the Ningpo hills is said
to differ from the form found in South China in having the spots
of the cell confluent, forming a stripe, and in other characrers. Tliere
is a specimen from the Snowy "Valley which is probably this, as it

does not agree well with Cramer's plate.
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Athyma pryeri, Moore, Ann. &Mag. Nat. Hist. ser. 4, xx. p. 47.

From the Snowy Valley, near Ningpo {Pryer).

This species seems very near the last, but has the second white

baud on the hind wings reduced to a line of spots margined with white.

LiMENiTis helmanni, Lcdcrer, Verh. zool.-bot. Gesellsch.Wien,

1853, p. .356, t. i. fig. 4.

Found at Askold, Blagovetschensk, Onon, the Ussuri, and also,

according to De I'Orza, in Japan, though I have seen no specimens

from there. Specimens from the Altai have the bands and spots

narrower than Amur specimens.

? L. HOMEYERi, Taucre, Eni. Nach. 1881, p. 120.

Seems to me but a variety of L. helmanni, though some specimens

have a distinct marginal white line on upper surface of hind wings,

which is faint or absent in L. helmanni.

Found at Eaddefskaia, Blagovetschensk, and the Ussuri.

L. amphyssa, Men. Schrenk's Reise, p. 21, t. iii. fig. I.

Found in many parts of the Amur region, and, according to De
rOrza, in Japan ; but I have never seen specimens from the latter.

L. sYDYi, Led. Verh. zool.-bot. Gesell. Wien, 1853, p. 357, t. i.

fig- 3.

Var. hitifasciata, Men. Schrenk's Reise, p. 30, t. iii. fig. 1.

De rOrza says that Japanese specimens (which, however, I have

never seen) hardly differ I'rom Altai specimens. This is probably an

error, as L. sydyi has not been found on the Amur, and the variety

L. latifafciata is very distinct in all the sjiecimens I have seen, having

the white bands on both wings nearly twice as broad as in typical

L. sydyi. Indeed, if no intermediate forms occur, I think it might

fairly be separated.

L. POPULi, Linn. Syst. Nat. x. p. 470".

Found at Raddefskaia, on the Ussuri, and in the Bureija Mountains.

The males from Amurland have the white bands as broad as in

females from Europe, and differ remarkably from European males,

which are, in some locahties at least, usually of the form known as

L. tremulce, Esp. 114.

L. NYCTEis, Men. Schrenk's Reise, p. 28, t. ii. fig. 11.

Alhyma cassiope, Men. loc. cit. p. 27, t. ii. fig. 10.

Found at Raddefskaia and on the Ussuri. A distinct species.

The insect described as L. cassiope, from a single female taken by

Maack, does not seem to have been discovered by later collectors,

and is thought by Dr. Staudinger to be an aberration of J^. nycteis.

L. SIBYLLA, Linn. Syst. Nat. x. p. 781.

Common in Japan, where it agrees very well with European
specimens ; but in Amurland Dr. Standing^ finds that the white

bands are always narrower.
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LiMENiTis siNENsiUM, Obeithiir, Et. Ent. ii. p. 25, t. iv. fig. 8.

A very distinct species, only found by Abbe David in the Chinese

province of Kiangsi.

Neptis ? RADDEi, Brcm. Lep. Ost-Sib. p. 18, t. i. fig. 9.

This is so unlike any other species of Neptis that I doubt the

propriety of including it in the genus ; the female is very rare, and
agrees with the male in colour.

It is found at Blagovetschensk, Raddefskaia, and at Askold.

N. THisBE, Men. Schreuk's Reise, p. 26, t. ii. fig. 9.

A distinct species, resembling some of the Himalayan species in

coloration. The female, which is very rare, is rather paler* in colour.

Bremer says that in a variety from the Ussuri the bauds and spots

are almost white.

N. PHiLYRA, Men. Schrenk's Reise, p. 25, t. ii. f. 8.

Found at Raddefskaia, on the Ussuri, and elsewhere. It is pro-

bable that some of the specimens in collections under this name
belong to the following.

N. PHiLYROiDEs, Stdgr. MSS.

From Raddefskaia and the Ussuri. Seems commoner than the

last, from which it is distinguished by two white spots on the costa,

and by the paler colour of the underside. The female, which is rare,

has the same chatacteristics.

N. spEYERi, Stdgr. MSS.

Of this species, which is intermediate between N. aceris and
N. jihili/ra. Dr. Staudinger has only two specimens from the Ussuri.

N. LuciLLA, Schiff. S. V. p. 173 ; Fab. Mant. 55.

Var. ludmiUa, Herr.-Schaff. vi. p. G, t. 54(3.

Found in many parts of the Amur region.

I have two varieties from Japan, one of which agrees with the

European N, lucilla, and one with N. ludmiUa. The two forms,

however, seem to run into each other.

N. ACERIS, Lepechin, Reise, i. p. 203, t. xni. figs. 5, 6 (1768-70).

Var. intermedia, Pryer.

Found in most locahties in Amurland, Japan, and at Ningpo.
I can find no published description of iV. intermedia ; but the type,

which was in Mr. Fryer's collection from the Snowy Valley, near

Ningpo, appears to be a form of N. aceris. The same form also

occurs in Japan. It differs from European specimens of A'^. aceris in

being darker underneath and having narrower bands ; the Japanese
specimens T have seen are variable in this respect, and appear to

connect the Chinese with the European form ; but I doubt the
propriety of separating them. Those from North Japan are closest

to European specimens.
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Neptis pryeri, Butler, Trans. Eut. Soc. 18/1, p. 561; Lep. Ex.

t. 6.3; Jans. Cist. Ent. ii. p. 155.

Limenitis arboretorum, Oberthiir, Et. Ent. ii. p. 24, t. iii. (1876).

I'ouiul in Japan by Jonas and ]Maries, at Ningpo by Pryer, Kiangsi

by David, and at Yladivostock by Christoph.

I have no Japanese specimens ; but Mr. Janson says that several

taken at the foot of Oyama by Jonas, agree perfectly with Ober-
thiir's figure of iV. arboretorum.

I may say the same of those from Yladivostock in Dr. Staudinger's

collection,

N. SANGAICA, Moore, Ann. & Mag. Nat. Hist. ser. 4, xx. p. 47.

Said to be most nearly allied to N. ulompra from Assam ; but the

type specimens from Ningpo in Fryer's collection seem to me very

near N. eurynome, Westw., though distinguished by the absence on
both sides of hind wing of the marginal lunules. The intermediate

white band is almost obsolete.

N. EURYNOME, Westw. in 2nd edit. Donov. Ins. China, p. &6

(1842).

Papilio leucothoe, Donov. Ins. China, t. 35. tig. 3 (1798), nee

Cram.

From the Ningpo hills (^Prijev).

N. ALWiNA, Brem. & Grey, Schm. nbrdl. China, p. 7, t. i. fig. 4

(1853).

t Limenitis kampferi, De I'Orza, Lep. Jap. p. 40 (1869).

?A^ excellens, Butler, Cist. Ent. ii. p. 282 (1878).

Three specimens from Japan in my collection differ but very

little from Bremer's figure of A^. ahoina, which comes from Pekin,

though the spots on upperside of fore wing are not quite so large or

well formed. Two specimens from Chefoo in Dr. Staudinger's col-

lection also come very close to N. alwina,

L. kcempferi is probably the same ; but the description is obscure.

As regards N. excellens, Butler, I find that the type of this insect

in the British Museum is a paper figure stuck on a pin, the " excel-

lent drawing" from which the species was described (see Cist.

Ent. ii. p. 282), I believe specimens have since been received cor-

resjionding with this figure ; but it seems to me that the practice

of describing from figures in such a case as this can only lead to

confusion, and that there can be no excuse for it when the specimens
from which the figures are taken are believed to exist.

The excellence of a drawing for scientific purposes consists in its

likeness to the original, which cannot be known without comparison
with the specimen.

JuNONiA LEMONiAs, Liun. Mus. Ulr. p. 277.

Recorded by De I'Orza from Japan.
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JuNONiA ALMANA, Linii. Mus. Ulr. p. 272.

In Prver's collection, from Shanghai.

J. ASTERiA, Linn. Syst. Nat. i. p. 7C9.

In Fryer's collection from Shanghai.

J. ORiTHYA, Linn. Mus. Ulr. p. 2/8.

Recorded from Japan by Murray.

Vanessa levana, Linn. Syst. x. p.480.

Var. prorsa, Linn. Syst. Nat. x. p. 480.

Ah. porima, Ochs. i. I, p. 134.

Araschnia fallax, Jans. Cist. Ent. ii. p. 2/1 (1878).

This species occurs in both its spring and summer forms in various

parts of the Amur region, V. levana having been taken in June, and
both forms at Raddefskaia by Christoph. I have also seen what I

believe to be a form of the same species in Dr. Staudinger's collec-

tion from some part of North China ; and, if I am correct in refer-

ring V. fallax to this species, it is also found in Japan. Mr. Janson
says that Mr. Jonas finds V. burejana and V. fallax in Japan at the

same season and in different localities, and infers from this that it

cannot be a form of V. burejana, to which he considers it most nearly

allied. In fact it is hardly distinguished from some European spe-

cimens of the form known as V. porima, which is believed to be the

produce of pupae of V. levana which from some cause have been
checked in their development ; and Dr. Staudinger tells me that

this variety can be bred by exposing the pupae to cold.

V.fallax differs from V, porima only in having the transverse band
rather more yellow in colour ; and it may possibly be a single-brooded

Japanese form of V. levana. The Chinese specimens, though much
larger, come nearer to the Japanese than to the Amur form.

Blauchard, in ' Comptes Rendus Acad. Sciences,' 1871, p. 810,
mentions Vanessa prorsa as being found by Abbe David in E. Thibet,
and also names Vanessa prorsoides and a variety levanoides, which
he says differ from V. prorsa and V. levana in being larger.

V. burejana, Brem. Lep. Ost-Sib. p. 15, t. i. fig. 8.

Araschnia strigosa, Butler, Journ. Linn. Soc, Zool. ix. p. 54
(1866).

This species is found in most parts of the Amur region, and less

commonly in Japan.
I think there is little doubt of the identity of V. strigosa, though

I have seen but few specimens of the Japanese insect.

V. l-album.

Only seen from the Ussuri and from Japan, where it seems rare.
The Japanese insect seems intermediate between the European and
the American form known as j-album ; but probablv the latter is

not really separable. Mr. Strecker says (in his Catalogue, p. 133)
that the European and American forms cannot be separated.
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Vankssa c-album, Linn, Syst. Nat. x. p. 4/7.

V.fentoni, Butler, Cist. Ent. ii. p. 281 (1878).
V. hamigera, Butler, Ann. & Mag. Nat. Hist. sev. 4, xix. p. 92.

V. c-album, Strecker, Cat. Amer. Lap. p. 130.

I have little doubt that the supposed species described as above
are only varieties of V. c-album ; at least it will require much better

evidence than we hiive to prove the contrar3\ The Japanese speci-

mens which I have seen are variable in the colour of the underside,

but not more so than European and American specimens. Butler
says that V. fentoni is nearest to V. satyrus. 1 have a series of

specimens from Washington Territory supposed to belong to four or

five distinct species, but which seem to me to be all forms of one,

which, until the confusion which exists in this difficult group is

cleared up, I prefer to call V. c-album. Some of them with greenish

underside agree with a Japanese specimen ; and I have a specimen
of V. c-albvm from Norway very black below, agreeing with others,

which are called by American collectors V. satjjrus. A specimen
from Zurich agrees with what I had from Mr. Janson as V.fentoni
in all important characters. The species seems not common, but
occurs in Central Japan and Amurland.

V, c-AUREUM, Linn. Syst. Nat. ed. xii. p. 77S.

V. angelica, Cr. t. 388; Jans. Cist. Ent. ii. p. 271.

I need not go into tlie much-argued question as to the correct

name of this, hue am disposed to think that as Linnseus's descrip-

tion is applicable, and he distinctly says it is from Asia, we may take
his name in preference to that of V. angelica, Cr.

The species is common in Japan and China, but has not ytt
been found in the Amur region.

V. PRYERi, Janson, Cist. Ent. ii. p. 269 (1878).

This, though allied to the last species, is, I think, clearly distinct.

It is brownish or chocolate below, with the L-shaped mark on the

hind wings large and distinct, whilst V. c-aureum is always of a paler

yellowish colour below.

V. TjRTic^, Linn. Syst. Nat. x. p. 4/7.

Occurs uncommonly in Amurland and Japan, if, as I believe, the

variety which Mr. Fenton calls V. buileri, MSS., is the same. Those
I have seen from Raddefskaia have the hind part of fore wing and
basal two thirds of hind wing much suffused with black.

V. CALLiRHOE, Fab. S. E. 473 (1775).

Papilio atalanta indica, Herbst, t. 180. fig. 12 (1794).

Occurs in Japan, China, and Amurland.

V. CARDTJi, Linn. Syst. Nat. x. p. 475.

Occurs in Amurland and Japan, doubtless also in China.

Proc. Zool. Soc— 1881, No. LVIIL 58
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Vanessa io, Linn. Syst. Nat. x. p. 472.

Seen from Raddefskaia, Askoid, and Japan.

v. CHARONiA, Drury, Ex. Ent. i. t. 15 (1773).

Var. glaucoma, Motscli. Et. Ent. ix. p. 28 (1860).

I have not seen this ; nor is it recorded from the Amur ; but it is

common in Japan and China. The form described as V. glaucoma

by Motschulsky has the spot on the fore wing pale or whitish iu

colour; but I have Sikkim specimens almost as pale, though, as a

rule, the Japanese can be distinguished from Indian specimens.

V. xANTHOMELAs, Schiff. S. V. p. 175, H. Cat.

Common in Japan, and in all localities where collections have been

made in Amurland.

V. ANTIOPA, Linn. Syst. Nat. x. p. 47fJ.

Occurs in Japan and Amurland, but apparently not common.

Melit^a maturna, Linn. Syst. Nat. x. p. 480.

M. maturna, var. intermedia, Men. Schrenk's Reise, p. 22, t. ii.

M. intermedia, Bremer, Lep. Ost-Sib. p. 12.

Found at Khotoum by Maack, and at Schilka by Radde.

1 have seen two specimens from the Ussuri in Dr. Staudinger's

collection, which he considers the same as the European M. maturna,

though larger.

M. AURiNiA, Rott. Naturf. vi. p. 5 (1775).

Found at Blagovestchensk by Hedemann, and at Schilka by Radde.

It is, however, rai'e in Amurland.

Var. siBiRicA, Stdgr. Cat. p. 1" (1871).

This variety, found on the Upper Amur by Hedemann, somewhat
resembles the variety defontainesii of Godart. Judging from the

specimens I have seen, it can hardly be called " pallidissima'*

M. DiDYMA, Ochs. Schm. Eur. i. 1, 30 (1807).

Var. didgnwides, Ev. Bull. Mosc. 1847, iii. p. 67, t. figs. 3, 4.

Ab. $ latonigena, Ev. loc. cit. p. 66, figs. 1, 2.

I have seen specimens of M. didyma from Raddefskaia and
Baranofsky ; also of the form M, didymoides, which Dr. Staudinger

considers identical with M. latonigena from the Amur. De I'Orza

includes this species in his list of Japanese Lepidoptera ; but I have

seen nothing wliich could be mistaken for it from Japan as yet.

M. dictynna, Esp. t. 48. fig. 2 a, h (1779).

Var. protomedia, Me'n. Schrenk's Reise, p. 23, t. ii. figs. 6, 7.

Dr. Staudinger considers M. protomedia to be only the Eastern

form of M. dictynna. It seems common at most places in the

Amur region and variable, some of the specimens being hardly distin-

guishable from the European M. dictynna.
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Melit^a arcesia, Br. Lep. Ost-Sib. p. 15, t. i. fig. 7.

Of this form, which Dr. Staudinger considers a good species, I
have seen specimens from Raddefskaia (C/iristoph).^ It appears to
be more common in Dahuria, where it was discovered by Radde.

M. PHCEBE, Schiff. S. V. p. 179.

Var. sibirica, Stdgr. MSS.
Var. (Etheria, Ev. Lep. Ross. p. 73, t. ix.

M. scotosia, Entler, Cist. Ent. ii. p. 282 (1878).

The forms of M. pkcebe found in Amurland are variable, but agree
in being larger and darker than European specimens. It occurs at
Pekin (Bremer) in the forms figured by Mcnt'tiie's as 31. melanina,
also in North China {Ehrenlionif/), Avhence I have seen specimens
in Dr. Staudinger's collection, also in Japan under the name of
M, scotosia, agreeing with Amur specimens very fairly.

Bremer does not distinguish it from M. phcebe'; but all the
oriental specimens I have seen are large and brightly coloured.

M. TRIVIA, Schifi". S. V. p. 1 79.

According to Mene'tries and Bremer this species was found on the
Amur by Schrenk, and at Bureija by Radde ; but Dr. Staudinger
has seen none from the Amur region.^&'

M. ATHALiA, Rott. Naturf. vi. p. 5 (1775).

Var. dubia, Stdgr. MSS.
Var. orientalis, Stdgr. MSS.
M. niphona, Butler, Cist. Ent. ii. p. 281 (1878).
The forms of M. uthalia found in Eastern Asia are somewhat

diflerent from the European ones ; but the Japanese M. nipliona
is like those from Askold. The variety M. orientalis from the
Ussuri differs, in the female sex, in having whitish instead of
yellowish spots beneath. The variations, however, in the Melitcea;,
as in many insects, are hardly to be described in words, and can only
be understood when seen. Even then the genus is an extremely
puzzling one, and requires au immense series of specimens to illus-

trate it^

M. AURELiA, Nick. Syn. Lep. Bohm. p. 12 (1850).

Dr. Staudinger has specimens of this from Ussuri and Raddefskaia,
and considers them distinct from the following.

M. PLOTINA.

M. britomartis, var. plotina, Brem. Lep. Ost-Sib. p. 14, t. iii.fig. 2.

Found at Raddefskaia and on the Ussuri, with the last, to which
it comes nearest, though constantly differing in the pattern of the
upper surface. It seems to me, however, to be very close to
M. aurelia.

' Mr. Strecker has received a variety of M, athalia from Corea.

58*
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Melit^a maculata, Br. & Grey, Schmett. ndrdl. China, p. 7,

t i. fig. 3 (1853).

Argynnis leopardina, Lucas, Ann. Soc. Ent. France, 1866, p. 221,

t. iii.

This curious insect seems to be the tj'pe of a new genus. Lucas

says it forms a transition between Argynnis and Melitaa ; but I

have not seen specimens good enough to enable me to form an

opinion. It has been found at Pekin only by Bremer and David.

One specimen is in Pryei's Chinese collection, without indication of

locality. Lucas figures both sexes, and says that the female differs

in having the wings more rounded, the spots lighter, and the colour

less brilliant. It is extremely rare in collections.

Argynnis niphe, Linn. Syst. Nat. xii. p. 785.

Seems rare in Japan, but commoner at Shanghai (Pryer).

A. CHiLDRENi, Gray, Zool. Misc. p. 33 (1831).

Never seen by me ; but Felder says that he received one female,

larger and brighter than Indian specimens, from Ningpo.

A. SELENis, Eversm. Bull. Mosc. 1837, i. p. 10.

Specimens from Raddefskaia do not quite agree with those from

South Russia in Dr. Staudinger's collection. It has not been found

in China, though recorded by Motschulsky from Japan.

A. SELENE, Schiff. S. V. p. 371 (1776).

Specimens from the Amur and Ussuri agree perfectly with Euro-
pean ones, though usually somewhat larger.

A. oscARUs, Eversm. Bull. Mosc. 1844, iii. p. 588, t. xiv.

From Raddefskaia and Vladivostock. This appears to be most
nearly allied to A. euphrosyne ; but differs constantly from it in the

absence of the silver spot on the middle band of the hind wing
beneath. It is very rare at present in collections'.

A. ANGARENSis, Ersch, Bull. Mosc. 1870, i. p. 1.

Of this species I have only seen a single specimen in Dr. Staudinger's

collection from Raddefskaia. The species, described as Melitcea am-
philochus, Men. Schrenk's Reise, p. 21, t. ii., has never been seen by
Dr. Staudinger, who thinks it may probably be a variety of the last.

A specimen in Mr. Janson's collection from Japan is also nearly

allied, but may belong to a new species.

A. FREijA, Thunb. Diss. Ent. ii. p. 34, fig. 14 (1791).

Found at Schilka and Raddefskaia. The Amur specimens are

more like the Labrador than the Lapland form.

A. thore, var. borealis, Stdgr. Cat. i. p. 9 (1861).

From the Ussuri and Raddefskaia. Much paler than European
specimens.

^ Mr. Strecker has a species IVom Corea TPbicli is uear A, selene and nearer
to A. myrtiia, but which is neither A. oscarm nor A. selciie. The black marks
are all very large, but with no tendency to confluence.
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Argynnis daphne, Schiff. S. V. p. 177 (1776).

A. daphne, Butl. Jouru. Linn. Soc, Zool. ix. 1866 ; Lucas, Ann.
Ent. Soc. France, 1866, p. 220.

A. rahdia, Butl. Ann. Nat. Hist. ser. 4, xix. p. 93.

Found at Pekiu (David), Raddefskaia, Hakodadi, and Central

Japan. It differs from the European A. daphne in being usually

larger, darker, and, according to Mr. Butler, in having the outer
margin of the fore wings concave rather than convex. He says that

the palpi are also longer ; but it appears to me that there is no reason

for separating it as a species; and Dr. Staudinger concurs in this

opinion. It appears to vary in the East as it does in Europe ; and
Mr. Butler himself says that the Hakodadi specimens are closer to

A. daphne than those from Central Japan.

A. iNO, Esp. t. Ixxvi. fig. \a,h (1782).

Common in most localities where collections have been made in

Amurland, and varies remarkably in size, some specimens being one
half lai'ger than others. De I'Orza quotes it from Japan ; but I

have seen nothing resembling it as yet from there.

A. AGLAiA, Linn. S. N. x. p. 481.

lA.fortima, Jans. Cist. Ent. ii. p. 154 (1877).

Common at Askold, Vladivostock, and Baranofsky, and also found
in Japan if I am right in uniting A. fortuna with it. I was
•disposed to consider this as a distinct species ; but the characters on
which Mr. Jansou relies are broken down on comparison with the

fine series in Dr. Staudinger's collection. I have also seen A. aglaia

in the Atkinson collection from Kashmir. The Amur specimens are

larger than the average of European ones ; but this does not seem
to be the case in the few Japanese specimens I have seen\

A. ADIPPE, Linn. Syst. Nat. xii. p. 786.

Var. chlorodippe, Herr.-Schiiff. tI. p. 5.

A. pallescens, Butl. Cist. Ent. i. p. 164 (1873).

A. vorax, Butl. Trans. Ent. Soc. 1871, p. 403 ; Lep. Ex. t. lir.

Var. nerippe, Feld. Wien. ent. Mon. vi. p. 24 (1862).
A. locuples, Butl. Ann. & Mag. Nat. Hist. ser. 5, vii. p. 134.

Var. cleodoxa, Ochs. iv. p. 118.

This very variable species has been described under a number of

different names, one of which, I think {A. nerippe, Feld.), may be
considered a well-marked variety or species. It occurs commonly
in every part of this region where collections have been made. In
China and Japan the variety A. nerippe, which is larger and brighter,

most distinctly spotted with chocolate on the hind wings beneath, is

found with it. Specimens from Japan (A. pallescens, Butl.) agree

^ Mr. Strecker has received an A. aglaia from Corea -which does not quite agree
with Amur or European specimens. From the same place he has an exact
transition form between A. adippe and A. nerippe, belonging as much to one as
the other; two male specimens look at first like females, from the very broad
round wings.
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well with those from the Amur. The larger and brighter varieties

agree with those from the Taurus (var. taurica, Stdgr.). The type of

A. vorax from Shanghai which I have examined is undistinguishable

from some Askold specimens ; but other specimens from Askold are

without silver spots beneath, like the European var. deodoxa. Felder

says that A. nerippe may be distinguished from A. chlorodippe by

the wings being less dentate and by the marginal markings; but I

should find it impossible at present to define any of these forms in

such a way as to include all the intermediate ones. The females of

A. nerippe differ more from the males than in the other varieties,

and have a whitisli mark on the costa near the apex of the fore wing.

Argynnis anadyomene, Feld. "Wien. ent. Mon. vi. p. 25 (1862).

A. ella, Brem. Lep. Ost-Sib. p. 94, t. viii. fig. 1 (1864).

Seems to be common in Amurland and Japan, and occurs at

Ningpo.

A. PAPHiA, Linn. Syst. Nat. x. p. 481.

A. paphioides, But). Ann. & Mag. Nat. Hist. ser. 5, vii. p. 134.

Except that it is generally larger and the females rather darker in

colour, there is no difference between the Japanese form described by

Mr. Butler as A, paphioides and European specimens. It is common
also in Amurland ; but I have seen no specimens from China.

A. SAGANA, Doubl. Gen. t. xxiv. fig. 1,(5' (1850).

A.paulina, Nordm. Bull. Mosc. 1851, iv. p. 440, t. xii. figs. 1,2, $ .

Found in Amurland, Japan, and China, and does not vary as far

as I have seen. The female, as is now well known, is very different in

colour from the male, and quite unlike any other species oi Arc/ynnis.

A. LAODiCE, Pall. Reise, i. p. 470 (1771).

'Var.japonica, Men. Cat. p. 152, t. x.

Common in Amurland, Japan, and China. Usually larger than

Russian specimens, and, if the form figured by Mene'trie's were con-

stant in Japan, easily distinguished from it by the colour of the

underside. It varies, however, too much, I think, in this respect to

be looked upon as more than a local variety.

A. RUSLANA, Motsch. BuU. Mosc. 1866, iii.

A. lysippe, Janson, Cist. Ent. 1877, p. 164.

This species comes very near the last ; but may be distinguished

by the shape of the fore wings, which are longer and less rounded
than in A. laodice. There is also a good structural character shown
me by Dr. Staudinger—namely, that three of the median veins of

the fore wing in the male are dilated as in A. paphia, whilst in

A. laodice only two are similarly developed. It is found at Raddef-
skaia, Askold, and Japan, the specimens agreeing perfectly together.

Danais tytia. Gray, Lep. Ins. Nep. p. 9, t. ix. fig. 2.

Found at Askold by Jankowsky, at Shanghai by Fryer, and in

Japan.
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Danais chrysippus, Linn. Mus. Ulr. p. 263 (1764).

Found in Cliina and Japan, but not, as far as I know, in Amur-
land.

Banais limniace is found at Foocliow, and may extend further

north ; but I have seen no specimens from Shanghai or Ningpo.

Thaumantis howqxja, Westw. Trans. Ent. Soc. 1851, p. 1/4.

Btichophthalma Jiowqua, Fold. Wien. eat. Mon. vi.'p. 2/ (1862).

This splendid species is found at Slianghai and Ningpo, and also

in Formosa. It is the only representative of the Morphidsfj occurring

within my limits, though Clerome eumceus occurs in South China.

Debis europa, Fabr. Syst. Ent. p. 500 (1775).

Occurs at Kiukiang {Mai-ies), and possibly elsewhere. A spe-

cimen in the Hewitson collection from Amoy resembles the variety

nilgherriensis, Guer.

Melanitis leda, Linn. Syst. Nat. i. p. 77i (1767).

Found in Nikko, Japan, by Maries, and in Formosa; but I have

seen no specimens from Central or North China.

Melanargia (Arge) halimede, Men. Schrenk's Reise, p. 37j

t. iii. figs. 6, 7.

Var. meridionalis, Feld. Wien, ent. Mon. vi. p. 29 (1862).

The type form of this distinct species is found commonly at

Askold and elsewhere in Amurlaud. It occurs also at Moupin in

East Tibet, according to Oberthiir, in a paler form. At Shanghai

aud Ningpo is found the curious melanism described by Felder as

M. meridionalis, four specimens of which, in Fryer's collection,

though varying in the intensity of their blackness, are all remarkably

different from the nortliern form.

Mycalesis gotama, Moore, Cat. Lep. E.I. C. i. p. 232(1857).

Sadarga gotama, Moore, Trans. Ent. Soc. 1880, p. 158.

Found in Japan and China, where it seems common at Shanghai.

Specimens from Silhet in the British Museum, marked " ostrea,

Westw.," agree nearly with this, but are rather larger.

M. PERDiccAS, Hew. Ex. Butt. iii. Mi/c. t. iii. fig. 15 (1862).

Gareris perdiceas, Moore, Trans. Ent. Soc. 1880, p. 157.

1 M. sangaica, Butl. Ann. Nat. Hist. ser. 4, xix. p. 95.

Martanda sangaica, Moore, Trans. Ent. Soc. 1880, p. 169.

This species is distinguished from the last by the band on under-

side of wings having a blue-grey instead of a yellowish tinge.

It seems common at Shanghai and in Japan.

Specimens in the British Museum from Nankow Pass, between

China and Mongolia, seem to belong to this species ; and I am
doubtful as to separating M. sangaica, the type of which from
Shanghai I have seen. This species, however, is considered distinct,
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and placed in a different genus by Moore in liis recent paper on the

genus.

Yphthima baldus, Fab. Syst. Eut. p. 323 (1793).

? Y. argns, Butl. Journ. Linn. See, Zool. ix. p. 5G (1866).

I follow Dr. Staudinger in considering the common Amur species

as Y. baldus, Fab., though in such a genus it is difficult to be sure.

I think there is little doubt that the Japanese Y. argus is identical

with the Amur insect, though the underside, as a rule, is paler.

It appears to be common in Japan.

Y. motschulskyi, Brem. & Grey, Schmett. nordl. China, p. 8

(1853).

Satyrus motsehulshji, Men. Cat. Mus. Petr. t. vi. fig. 5.

Distinguished from the last by having one ocellus on the upper-

side of hind wing instead of two or three, and three on the under-
side, of which that at the anal angle is double. It is extremely near

to, if not identical with, Y. nareda, Moore, from the N.W. Himalaya.
Specimens referred to this latter species are in Dr. Staudinger's

collection from Japan ; and a Himalayan specimen referred to

Y. motschulshyi is in the British Museum. It occurs also at Pekin
;

and a very similar, though smaller form, is in Pryer's collection from
Shanghai.

? Y. AMPHiTHEA, Men. Schrenk's Reise, p. 41, t. iii. fig, 10.

Nothing is known of this species except Menetries's figure and
description, based on a single specimen from the Amur, I very
much doubt whether it can be recognized in life,

Y, zoDiA, Butl. Trans, Ent. Soc, 18/1, p. 402,

A small species with the underside of the hind wings very pale,

and the ocelli reduced to mere points. It comes very near Y. methora
from India, and is perhaps hardly separable. It is found in the
Snowy Valley, hills of Ningpo, whence I have three specimens col-

lected by Fryer.

Y. evanescens, Butl. Ann, & Mag. Nat, Hist, ser, 5, vii. p. 134, from
Nikko, Central Jaj^an, seems to be a mere synonym of this—though,
as it is described from a single specimen, it is impossible to say with
certainty. It is described as resembling " Y. lisandra, Cr., above,
and Y. zoclia beneath ; the ocelli arranged as in Y. stellera."

Y. MEGALOMMA, Butl. Cist. Eut. i, p. 236 (1874),

This reallj' does seem to be a good and distinct species, easily

known from any I have seen by its shape and large ocelli.

Discovered by Pryer on the Ningpo hills.

Pal^eonympha opalina, Butl, Trans, Ent. Soc. 1871, p, 404 ;

Lep, Ex. p, 86, t. xxxiii. fig. 3.

This genns appears to be j)eculiar to Central China. It was dis-
covered by Pryer at the same time and place as the last (see Ent.
Month. Mag. 1877, p. 53).
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Erebia MEDUSA, ScliifF. S. V. p. 107 ; Fab. Mant. 40 (1787).

A single specimen in Dr. Staudinger's collection is all I have seen

of this species, which was not found by Radde or Schrenk in Amur-
land. This one was collected by Hedemann, probably between

Schilka and Blagovetscheask, and agrees with European examples.

E. PARMENio, Bob. Nouv. Mem. Mosc. ii. p. .306 (1809).

This species somewhat resembles E. afra, Esp., beneath, but has

very differently shaped wings. It was found on the Amur by

Maack, aud at Schilka by Radde.

E. SEDAKOVii (Ev.), Bull. Mosc. 1847, ii. p. 70, t. i. figs. 5, 6.

E. niphonica, Jans. Cist. Ent. ii. p. 153, t. v. fig. 5 (1877).

I have compared Japanese specimens from Mr. Jansou with some

of E. sedahovii in Dr. Staudinger's collection, and find that they are

the same. It occurs on Mount Assamayaina at 7000 feet, and in

Nikko. Radde found it on the Apfelgebirge, and Hedemann at

Habarofka. It is more nearly allied to E. cethiops, Esp. (Medea),

than to E. stygne, with which Janson compares it.

E. DiscoiDALis, Kirby, Faun. Bor.-Amer. p. 298, t. iii. figs. 2, .3.

This species, though hardly coming within the limits of my present

work, is recorded by JMe'netries as having been found by Maack at

Oujan, on the Sea of Ochotsk. I have specimens of it from Mr. H.
Strecker, taken at Fort York, British Columbia, and also from Hudson
Bay, through Herr Mdschler. They agree very well together, and

appear most nearly allied to Erebia glacialis, Esp., though very dif-

ferent on the underside.

E. CYCLOPius, Ev. Bull. Mosc. 1844, iii. p. 590, t. xiv. fig. 3 a, b.

E. cyclopides (laps, cal.), Brem. Lep. Ost-Sib. p. 19.

Found at Raddefskaia, Blagovestchensk, Schilka, and elsewhere in

Amurland. This, with the next three or four species, form a group

of large dark-coloured Erebice peculiar to North-eastern Asia.

E. TRiSTis, Brem. Bull. Acad. 1861, iii.

E. wanga, Brem. Lep. Ost-Sib. p. 20, t. ii. fig. 1.

Bremer changes the name E. tristis, which he had first given to

this insect, as it had previously been applied by Ilerrich-Schaffer ; but

as his E. tristis (t. 387-390) is a synonym of E. eriphyle, Freyer,

it can be retained for the present species. It seems to be common
on the Amur, and is found in the Bureija Mountains.

E. sAXicoLA, Oberthiir, Et. Ent. ii. p. 32, t. iv. fig. 1.

Found by Abbe David on the Ourato Mountains, Mongolia.

Seems to be allied to E. tristis, but distinct.

E. ERO, Brem. Lep. Ost-Sib. p. 20, t. xi. fig. 2.

Found by Radde on the Apfelgebirge. Allied to E. disci, but

differs in having the underside spotted with white.
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Erebia edda, Men. Micld. Reise, t. Hi. f. 2 (1851).

Found at Schilka by Radde. Of the same group as E. tristis,

to which it is allied ; but the ocelli differ in colour.

E. AJANENsis, Men.

E. ligea, var. ajanensis, Men. Cat. Mus. Petr. 104.

E. eumonia, Men. Schrenk's Reise, p. 34, t. iii. fig. 4.

Of this species, which was taken at Hadshi, on the coast of

Mantchuria, in lat. 49°, and at Nikolaiefsk, I have seen no specimens
;

but, from the plate, it is evidently nearly allied to E. ligea.

E. EMBLA, Thunb. Diss. Ent. ii. p. 38, t. viii. fig. 8 (1791).

Does not occur in Araurland, but was found on the Sea of Ochotsk

by Maack.

(Eneis(= Chionobas) sculda (Ev.), Bull. Mosc. 1851, i. p. 612.

Found by Hedemann on the Upper Amur, but not included in

Mene'tries's or Bremer's works. A species, or perhaps a variety of

this, is in Dr. Staudinger's collection, collected by Hedemann.

CE. jutta, Hb. t. 914-5.

Found by Maack, according to Bremer, on the south side of the

Amur, but not seen by Dr. Staudinger.

CE. URDA (Ev.).

Hipparchia iirda, Ev. Bull. Mosc. 1847, ii. p. 69, t. ii. figs. 1-4.

Chionobas nanna, Men. Schrenk's Reise, p. 38, t. iii. fig. 5.

Seems not uncommon at Blagovcstchensk, Raddefskaia, and else-

where in Amurland.

(E. MONGOLicA, Oberthiir, Et. Ent, ii. p. 31, t. iv. fig. 6 (1876).

Found in the mountains of Eastern Mongolia by Abbe David.

Seems very nearly allied to CE. tarpeia.

Satyrus dryas. Scop. Ent. Carn. p. 153 (1763).

8. bipunctatus, Motsch. Et. Ent. ix. p. 29.

Var. sibirica, Stdgr. Cat. p. 29.

Found in the Bureija Mountains, and common on the coast-regiou

of Amurland; also common in Japan. The Japanese form agrees

very fairly with European examples, though generally larger and

more strongly marked.

The form found at Askold is the var. sibirica, Stdgr., and differs,

as a rule, in having the markings of the underside almost obsolete.

The form described as S. bipunctatus by Motschulsky I presume

to be merely an aberration of »S'. dryas, with two spots on the hind

wings. I have seen one or two specimens which have them.

Pararge achine. Scop, Ent. Carn. p. 156 (1763).

P. achinoides, Butl. Cist. Ent. ii. p. 283 (1877).

Found at Baranofsky, Raddefskaia, and Askold, also in Japan.
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The Japanese form P. achinoides, Butl. (though this name should

perhaps be ignored, as having been given to a drawing), is not

materially different from Amur or European specimens, though it

usually has larger ocelli.

Pararge deidamia (Ev.), Bull. Mosc. 1851, i. p. 617.

P. menetriesii, Brem., Mots. Et. 1852, p. 59; Brem. & Grey,

Schmett. nordl. China, p. 8 ; Men. Cat. Mus. Petr. t. vi. fig. 4.

Found in Amurland at Raddefskaia, also in North and Central

Japan, and at Chefoo by Pryer. A female specimen from Japan
agrees very well with Me'netries's figure.

P. MAACKii, Brem. Lep. Ost-Sib. p. 22, t. iii. fig. 2.

Lasiommata marginalis, Motsch. Bull. Mosc. 18G6, i. p. 190.

From Ussuri and Baranofsky in Amurland ; found also at Tokio,

Japan, by Fenton.

Epinephele hyperanthus, Linn. Syst. Nat. x. p. 471.

Common in Amurland, where the type is larger, with larger spots

than in Europe. At Askold, however, it agrees very well with the

French type, according to Oberthiir. It is included by Murray in

his list of Japanese insects ; but I do not know on what authority.

Lasiommata bremeri, Feld.Wien. ent. Mon. vi. p. 28(1862).

Described from Ningpo. I have never seen a specimen of this

species.

Lethe syrcis. Hew. Ex. Butt. iv. Beb. t. iii. figs. 13, 14; Ober-
thiir, Et. Ent. vi. t. vii. fig. 3.

This species appears not uncommon in Central China. I have
specimens from Ningpo ; and it occurs at Shanghai (Swhihoe) and
at Kouytcheou (Larffeteau).

L. LANARis, Butl. Ann. & Mag. Nat. Hist. ser. 4, xix. p. 95.

The type of this species, which I have seen, is from the Ningpo
hills, and what I believe is the same species is in the Hewitson
collection from Amoy.

L. SATYRINA, Butl. Traus. Ent. Soc. 1871, p. 402.

The male of this species is in Mr. Godman's collection from
Chekiang ; and the female is in the British Museum. It seems to be

a form intermediate between Lethe and Mycalesis.

L. epimenides. Men. Schrenk's Reise, p. 39, t. iii. figs. 8, 9.

Neope fentoni, Butl. Ann. & Mag. Nat. Hist. ser. 4, xix. p. 91.

Not uncommon in various parts of the Amur region, and also

found in Central Japan. I see no difference of importance between

them.

A variety of this species is distinguished as var. epaminonflas,

Stdgr. MSS., from Raddefskaia, Baranofsky, .ind Blagovestchensk.

It differs in its smaller size and more yellowish tint.



908 MR. H. J. ELWES ON THE BUTTERFLIES [NoV. 15,

Butler says " there can be no question that whereas the male
of L. epimenides figured by Menetries is a Pai'aiffe, the female is a

Neopen&Sir N.gaschkevitschii,&nA. is nearer to N?ope callipteris than

to the male associated with it." I can only say that the figures in

question are very faithful ones of the two sexes as sent me by Dr.

Staudinger ; and if there can be no question that they belong to

different genera, as Mr. Butler thinks, the sooner the two genera are

united the better.

Lethe sicelis, Hew. Ex. Butt. iii. Beb. t. i.

Found in the Ningpo hills by Pryer and in Japan, though seem-

ingly not common.

L. (Pronophila) schrenki. Men. Schrenk's Reise, p. 33, t. iii.

fig. 3.

Of this fine species I have specimens agreeing very well from
Raddefskaia and other parts of Amurland, and from Central Japan.

It was found also in Yesso by Maries. It seems to belong to the

same genus as L. epimenides.

L. DIANA, Butl. Journ. Linn. Soc, Zool. ix. p. 55 (1866).

Common in Central Japan.

L. whitelyi, Butl. Ann. & Mag. Nat. Hist. ser. 3, xix. p. 403,

t. ix. fig. 8.

From various parts of Japan. The markings are similar to the

last ; but the whole insect is darker.

? L. coNSANGuis, Butl. Ann. & Mag. Nat, Hist. ser. 5, vii. p. 133.

I think that this, of which I have seen the type, is only a variety

of the last. It differs in the brighter zones of the ocelli.

Neope gaschkevitschii. Men. Cat. Mus. Petr p. 121, t. x. fig. 4

(1855).

Common in Japan, but not found in Amurland to my knowledge.
Felder says it occurs at Ningpo.

A variety or species is described as N. niphonica, Butl. Ann. &
Mag. Nat. Hist. ser. 5, vii. p. 133. From Tokio.

I am very doubtful whether this can be considered distinct ; but
if it is, it must bear the name of N. gaschlcevitschii instead of the

commoner form generally known as such ; for it agrees exactly with
Menetries's excellent figure in the points in which iV. niphonica is

said to differ from the common form.

N. CALLTPTERis, Butl. Auu. & Mag. Nat. Hist. ser. 4, xix. p. 92.

370 miles from Tokio (Fenton), Nikko (Maries).
This species seems to me more nearly allied to Leihe than to

Neope, and, like the next species, is very similar in form and markings
to some of the Himalayan Satyridee.
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Neope? JviuiRHEADi, Fclder, Wien. ent. Mon. vi. p. 28 (Jan.

1862).

? Debis segonax. Hew. Ex. Butt. iii. Bebis, t. i. (June 1862).

? N. segonacia, Oberthiir, Et. Ent. vii. fig. 4. Kiangsi.

These names all appear to refer to one species, of which three spe-

cimens from Ningpo are in Fryer's collection.

Triphysa nervosa, Motsch. Bull. Mosc. 1866, p. 189.

I know nothing of this species, and have seen no specimens of

the genus from Japan.

T. albovenosa, Erscli, Hone Ent. 18/7, p. 336.

I have seen typical specimens in Dr. Staudinger's collection from

Schilka and Blagovetscheiisk. There are also two specimens, col-

lected by Hedemann in Amnrland, which are intermediate between

this species and T. phryne, of which perhaps T, albovenosa is an

extreme development.

Ccenonympha (EDIPU.S, Fab. Mant. 31 (1/87).

C. annulifer, Butl. Ann. & Mag. Nat. Hist. ser. 4, xix. p, 91.

This species occurs generally in Am.urland and also locally in Japan.

The only difference worth noticing between Japanese and European

specimens is the larger size of the ocelli, which in such a variable

species is a character of very slight importance.

C. AMARYLLIS, Cram. Pap. Ex. t. 391.

Found generally in Amurland and also at Chefoo by Pryer, and at

Pekin (fide Bremer).

I found no specimens in Dr. Staudinger's collection quite agreeing

with the figure of C. rinda, Men. Schrenk's Reise, p. 42, t. iv.

fig. 1, which is probably taken from a faded specimen. A single

one only was taken on the Amur by Maack.

C. hero, Linn. Faun. Suec. 271.

Found at Raddefskaia and on the Ussuri'.

Var. perseis, Led. Ver. zool.-bot. Ges. "Wien, 1853, p. 360.

Of this larger paler form I have specimens from Amurland. It

is found also at Askold.

C. iPHis, SchifF. S. V. p. 321.

Included by Bremer, who says it was found at the Bureija and
Apfelgebirge by Radde ; but Dr. Staudinger has never seen speci-

mens from Amurland.

Casyapa THRAX, L. Syst. Nat. ii. p. 794 (1767); Don. Ins.

Ind. t, 49.

One specimen from Foochow {Pryer).

^ Mr. Strecker has specimens from Corea larger, darker below, and with much
larger ocelli than Eiii-opean specimens.
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Tagiades NYMPHALis, Spever, Stett. ent. Zeit. 1879, p. 348.

This fine large species is described from three specimens taken at

Vladivostock. Speyer states that it differs slightly from Chinese speci-

mens. The species resembles l^atm-upa gopala, Moore, from Sikkim,

in the size, shape, and marking of the fore wings ; but the hind wings

are very different.

I have seen it from N. China iu Dr. Staudinger's collection.

IsMENE BENJAMiNi, Gu6r. Delcss. Sonn. Inde, ii. p. 79, t. 22.

I. benjamini, \ar.japonica, Murr. Ent. Mo. Mag. 18/5, p. 4.

Specimens from Japan {Pnjer) and Ningpo {Pnjer) agree with

each other and hardly vary from the Himalayan insect, though the

yellow and black markings on the anal angle below are not usually

so bright or conspicuous.

I, SEPTENTRioNALis, Fcld. Rcisc, Nov. p. 525, t. 73. fig. 3

(?186C).

/. striata, Hew. Ex. Butt. v. t. 43. figs. 6, 7 (? 1867).

This species, described from Shanghai (Muir/iead) and from China

{Hewitson), I have not seen ; but the figures quoted seem to agree

very well. The species is easily distinguished from I. benjamini by

the absence of the anal markings and the banded body. The colora-

tion of its upper surface (not figured by Felder) is nearer that of the

following.

I. AQUiLiNA, Speyer, Stett. ent. Zeit. 1879, p. 346.

I. JanJcows/cii, Oberthiir, Et. Ent. v. p. 23, t. i. fig. 2 (1880).

Vladivostock, .'Vskold {Jankoioshj) ; Japan (Mus. Brit. 4' Hew.).

The species is plain brown in colour, witli pale indistinct patch on

the fore wing. It is allied to I. harisa, Moore, from Sikkim, though

quite distinct.

Hesperia? ALEXIS, Fab., Butler, Fab. Ins. p. 269, t. iii.

A specimen which agrees very fairly with Butler's plate is in

Fryer's collection from Shanghai.

The whitish band of hind wing below is very faint, except where

it joins the dark spot at anal apex ; and the insect closely resembles

a specimen from Queensland {MacLean) in Mus. Godman and Salvin.

Plesioneura curvifascia, Feld. Wien. ent. Mon. vi. p. 29

(1862).

From Ningpo (Muirhead) . Said to be near P. feisthamelii,

Boisd., from the Moluccas.

P. BiFASciATA, Brem.

Eudamus bifasciatus, Br. & Grej^ p. 10 (1853).

Gonoloba bifasciata, Men. Enum. t. v. fig. 3 (1855).

A species I know only from the plate. It was found near Pekin
(^Bremer).
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Plesioneura phodicus, Hew.?

I cannot find any reference to the description of this species,

which was so named in Fryer's collection.

From China, withont any locality indicated ; other specimens are

in Godman and Salvin's collection, marked Mongolia.

It is nearly allied to Satarupa sambaru, Moore, P. Z. S. 1865,

p. 781, which has very similar markings, though larger and other-

wise distinct.

Pterygospidea maculosa, Feld. Reise Nov. p. 528, t. 73.

no. 7(1867).

Described from Shanghai. In Hewitson's collection this species has
been identified with Plesioneura pulomaya, Moore, from Sikkim ; but
Chinese specimens of what I believe is Felder's species differ con-
siderably from P. pulomaya in the marking of the hind wings beneath.

P. siNiCA, Feld. Wien. ent. Mon.vi. p. 30 (1862).
Ningpo.

1 Daimio felderi, Bull. Ann. & Mag. Nat. Hist. ser. 4, vii. p. 140.

Japan {Maries).

I do not know whether I am right in uniting these, but the
Japanese insect, which I have seen, appears to agree fairly with
Felder's description and agrees with an insect from Ningpo in Fryer's

collection.

Daimio tethys, Murr.

Pt/rffus tethys, Men. Enuni. p. 126, t. x. fig. 8 (1855).
Daimio tethys, Murr. Ent. Mo. Mag. 1875, p. 17 .

Pyrgus tethys, Oberthiu', Et. Ent. v. p. 24.

Japan (Fryer), Askold (Janloivshy), N. China (David).
Murray creates the genus Daimio for this insect, on account of

the formation of the antennae and palpi.

It is common in Japan ; and I have also specimens from Askold
and N. China. It is very variable in size and in the markings of
the hind wings, which in some specimens have an ill-defined trans-

verse white band.

M. Oberthiir says he has varieties from North China and Amur-
land, which 1 should imagine from the description may be inter-

mediate between this species and the last.

Antigonus vasava, Moore, P. Z. S. 1865, p. 786.

Described from Darjiling. A single specimen is in Fryer's col-

lection from Shanghai; and it is reported to occur in Japan.

Famphila mencia, Moore, Ann. & Mag. Nat. Hist. ser. 4, xx
p. .')2.

Of this obscure species I have only seen one specimen, from
Shanghai, collected by Fryer. Moore says the wings are much
broader than in P. sinensis, Mabille, and the hind wing not lobed.
Of this P. sinensis I know nothing, and can find no published de-

scription of it.
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Pamphila mathias, Fabr. Ent. Syst. Suppl. p. 433 (1798);
Butl. Cat. Fabr. t. iii. fig. 6.

It is difficult to understand the group of species of which I take

this as the type. They are numerous and variable, and their syno-

nymy and distribution most puzzling. A number of supposed species

are included in Hewitsou's and other collections under the name of

P. mathias, which, if I have rightly identified it, has a group of

transparent spots on fore wing and on the hind wing a group of

small ones which do not show on the upper surface.

I have seen it from Shanghai (Pri/er) and from Japan.

P. lamprospilus.

Isoteinon lamprospilus, Feld. Wieu. ent. Mon. vi. p. 38 (1862).
Pamphila vitrea, Murr. Ent. Mo. Mag. 1875, p. 171.

I believe this identification is correct, though I have not seen

Chinese specimens. It is described by Felder from Ningpo, and
seems common in Japan. It is distinguished by a group of large

transparent spots showing through the fore wing, and by nine small

ones showing only on tlie underside of the hind wing.

? P. OCEIA, Hew. Desc. Hesp. p. 31 (1868).

An insect so named in Pryer's collection from Shanghai does not
agree with Hewitson's description.

It is of the size and shape of P. mathias, with eight transparent

spots on the fore wing and a black tuft of hairs on the ceatre of
hind wing, but no spots.

P. oceia is described from the Philippines.

P. VARIA, Murr. Ent. Mo. Mag. 1875, p. 172.

This species is known by the colour of the underside, which is

ochraceous with darker veins. It seems common in Japan ; but I

have seen no specimens from elsewhere.

P. guttata.

Eudamus guttaius, Brcm. & Grey, Schmett. ndrdl. China, p. 10

(1855).

Gonoloba guttata, Men. Cat. Mus. Petr. t. v. fig. 4 (1857).

Common in Japan. Found also at Shanghai (Pryer) and Pekin
(^Bremer).

It belongs to the grouj) of olive-coloured Pamphilce having trans-

parent spots on the fore and hind wings.

P. fortunei, Feld. Reise Nov. t. 72. fig. 11.

From Shanghai. I have not seen this; but, judging from the

figure, it is very near P. guttata.

P. PELLUCIDA, Murray, Ent. Mo. Mag. 1875, p. 172.

Very near the last ; but distinguished by the spots of the hind
wing being arranged in an alternate line instead of a straight row
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as in P. guttata. All the specimens I have seen are from Japan,

where it seems common.

Pamphil.v jansonis, Butl. Cist. Ent. ii. p. 284 (18/8).

Mr. Butler says this insect is widely distinct from the last ; but

the type in the British Museum seems very similar to it, though in

some specimens the spots on the hind wings are partly obsolete,

P. CONFUCIUS, Feld. Wien. ent. Mon. vi. p. 29.

From Ningpo (Muirhead).
I have not seen this species, which is said to he near P. augias,

Linn.

Hesperia sylvanvs, Esp. t. xxxvi. fig. 4.

? Pamphila herculea, Butl. Ann. & Mag. Nat. Hist. ser. 5, vol. vii.

p. 140.

1 Hesperia subhyalina, Br. & Grey, p. 10 ; Men. Cat. Mus. Petr.

t. V. no. 7.

? Hesperia venata, Br. & Grey, p. 1 1 ; Men. loc. cit. no. 8.

The forms of H. sylvanus found in Cliina, Japan, and Amurland
are usually larger than the European ones ; but in Dr. Staudinger's

opinion we are not justified by our present knowledge in keeping

them separate. Specimens of H. sylvanus from Astrabad in his

collection agree with Menetries's figure of //. subhyalitia and

with specimens I possess from Japan and China, also with forms of

H. sylva7ius from Baranofsky and Raddefskaia.

H. venata, Brem., as figured, seems to be an aberration of H. syl-

vanus; but may be a distinct species. Dr. Staudinger has a speci-

men quite like the figure but smaller, collected by Hedemann in

Amurland.
I have seen the type of H. herculea, which is, I think, a Japanese

form of H. sylvanus.

H. sylvatica, Brem. Lep. Ost-Sib. p. 34, t. iii. fig. 10.

Found in various parts of Amurland and at Tokio.

It is a small species allied to H. actceon of Europe, but with paler

disks margined with brown and the underside marked with con-
spicuous dark veins.

Very near it is

H. LEONiNA, Butl. Cist. Ent. ii. p. 286 (18/8).

According to Mr. Butler, this is " markedly distinct ;" but, except

that it is brighter in colour and less overlaid with brown, I do not

see much to distinguish it.

H. OCHRACEA, Brem. Lep. Ost-Sib. p. 33, t. i. fig. 11.

Allied to the last two, but distinct. I have it from Japan,

Askold, and Raddefskaia. Near it is

H. RiKuCHiNA, Butl. Cist. Ent. ii. p. 285 (1878).

According to Mr. Butler, " a very distinct species ;" but I can

pRoc. ZooL. Soc—1881, No. LIX.
'^
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see nothing in liis description, or in the specimen which I have of it,

to justify this remark.

Hesperia lineola, Ochsen. i. p. 230.

From Ema (Maack), and Baranofsky (Dbrries).

Those seen in Dr. Staudinger's collection agree with European

examples.

H. COMMA, Linn. Syst. Nat. x. p. 484.

IPamphila florinda, Butl. Cist.Ent. ii. p. 285 (1878). From Japan.

As far as I can judge from the type specimen, this is only a

variety of H. comma, larger and with the spots indistinct.

Two specimens from Baranofsky and the Amur a))pear to resem-

hle the Japanese insect, though I have not been able to compare

them.

H. FLAVA, Murray, Ent. Mo. Mag. xii. p. 4 (1875).

Nearly allied to a species from Sikkim. I have it from Shanghai

and Japan.

A specimen in Mr. Janson's collection from Japan, named P. sunias,

Feld., by Moore, is very near this, and only differs slightly in the

markings of the hind wings.

H. jiARO, Fab. Ent. Syst. Suppl. p. 432.

Cyclopides maro, Butl. Cat. Fabr. t. ii. fig. 12.

Specimens from Shanghai in Fryer's collection which are named
Pamphila dara, Koll., agree fairly with the figure of what Butler

considers to be P. maro. Fab., from Ceylon. It is allied to P. dara,

Koll., from the Himalayas, to P. camertes, Hew., from Singapore,

and P. mcEsa, Moore.
There is a single specimen, not fresh enough for identification, of

a species allied to this, in Mr. Fryer's Shanghai collection. It has

the yellow spots on the wings very much smaller.

Carterocei'halus pal^mon, Pall. Reise, i. p. 471 (1771).

Found by Radde at Bureija, and on the upper Amur by Hede-
mann.

C. SYLVIUS, Knoch, Btr. t. 5. figs. 1, 2 (1781).

Found at Schilka and Bureija by lladde, and at Eaddefskaia by
Christoph.

C. argyrostigma, Evers. Ball. Mosc. 1851, ii. p. G24.

Found at Onon by Radde, and on the upper Amur by Hedemann.

Cyclopides morpheus, Pall. Reise, i. p. 471 (1771).

From Baranofsky and the Ussuri.

C. ORNATus, Brem. Lep. Ost-Sib. p. 33, t. ii. fig. 5.

Seems rare in Amurland, but found by Radde at Bureija, and at
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Raddefskala by Cluistoph. It is easily distinguished by two silver

longitudinal bands on the underside of the hind wing.

Carterocephalus unicolor, Br. & Grey, Schmett. nordl.

China, p. 10; Men. Cat. Mus. Petr. t. v. fig. (i.

This species, found at Pekiu, differs from the last in the pale

ochreous colour of the underside of the hind wings, on which the

silver bands are absent. I have seen several specimens from Japan
which appear to me to agree very well with this species, though
there is some indication of the silver stripes. They come nearer to

C. unicolor than to C. ornatus.

Pyrgus inachus. Men. Schrenk's Reise, p. 46. t. iv. fig. 2.

Rare in Amurland, whence I have only seen two or three spe-

cimens in Dr. Staudinger's collection. Specimens from Japan col-

lected by Jonas agree with it ; but two from Shanghai in Pryer's

collection differ in the size, shape, and markings. They are not,

however, fresh enough to describe.

P. gigas, Brem. Lep. Ost-Sib., Nachtrag, p. 96, t. viii. fig. 3.

Of this species, the largest of all the Palsearctic species, I have
seen specimens from Askold and Vladivostock. Dr. Staudinger
thinks it may possibly be a variety of P. tesseUum ; but it is much
larger and darker, and seems sufficiently distinct.

P. sPEYERi, Stdgr. MSS.

This species, found at Baranofsky by Dorries, belongs to the

group of P. aheus. Dr. Staudinger thinks it may be a variety of

it, near P . fritillum, Hb.

P. CRiBELLTJM, Ev. Bull. Mosc. 1841, p. 25.

Specimens in the Hewitson collection from Amurland, and in

Dr. Staudinger's collection, vary very slightly from the European
form.

P. alveus, Hb. t. 401-3.

One specimen from Blagovefschcnsk in Dr. Staudinger's collection

is considered by him to be the same as P. alveus.

P. sERRATULiE, Ramb. Fn. And. t. viii. fig. 9.

Found at Bureija by Radde \ and one specimen from Amurland
is in Dr. Staudinger's collection.

P. malV.-e, Linn. Syst. Nat, x. p. 485.

Found at Bureija by Radde ; and two specimens are in Dr. Stau-
dinger's collection from Schilka.

P. ORBIFER, Hb. t. 803-6.

Bremer says it was taken at Bureija by Radde ; but Dr. Stau-
dinger has seen no specimens from Amurland.

59*
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Pyrgus cynar^, Ramb. Fn. And. t. viii. figs. 4, 5.

Found by Radde on the Onon according to Bremer ; but Dr.

Staudinger has never seen Amur specimens.

Syrichthus maculatus, Br. & Grey, Schmett. ntirdl. China,

p. 11.

Pyrgus maculatus, Men. Cat. Mus. Petr. t. v. no. 5.

P. sinicus, Butler, Ann. & Mag. Nat. Hist. ser. 4, vol. xix. p. 96.

The specimens from Shanghai, described by Mr. Butler as P. sini-

cus, differ somewhat from Amur specimens in having the outer band

of spots on the hind wing indistinct or absent. A Japanese specimen

is intermediate in these respects. 1 should have been inclined to

look on it as a good local variety or species ; but Dr. Staudinger

thinks it only &n aberration of S. tnaculatus. The latter is common
in Amurland.

Scelothrix zona, Mab. Bull. Ent. See. Fr. 1875, p, ccxiv.

Described from specimens collected by David at Pekin, which

seem from the description very near S. maculatus. I have never

seen this insect.

NisoNiADEs tages, Liuu. Syst. Nat. x. p. 485.

Found at Schilka and on the iVmur by Radde {fide Bremer), and

mentioned by Bremer from Pekin, but never seen from the Amur
by Dr. Staudinger.

N. montanus, Brem. Lep. Ost-Sib. p. 31, t. xi. fig. 4.

N. rusticanus, Butler, Journ. Linn. Soc, Zool. ix. p. 58 (1866).

Specimens of this species from Askold, Japan, and Shanghai agree

very well with each other. The female is distinguished by a pale

band across the fore wing.

November 29, 1881.

Dr. A. Giinther, F.R.S., V.P., in the Chair.

The following extract was read from a letter addressed to the

Secretary by Dr. A. Frenzel, of Freiberg, Saxony :

—

" Being informed by my friend Dr. Meyer, of Dresden, that he has

mentioned in his communication on Eclectus riedeli that I have

been endeavouring for some time to induce birds of this genus to

breed in my aviary, but without success until recently, I beg to

state that since the 3 1st of October a young Eclectus (or young
Eclecti) have been living in my aviary. I cannot decide whether

there is only one or two, because the breeding-box is fastened in such

a way that I cannot get to it without disturbing the birds.

" The parents are a green Eclectuspolyclilorus and a red Eclectus

grandis. The green one, the father, feeds the red one, the mother

;

and she, again, feeds the young.
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" I hope to be able to send you soon a detailed account of this

experiment, which is, so far as I am aware, the first successful

one, and which will put Dr. Meyer's discovery as to the sexual
differences of Ecleotus beyond any doubt."

The following papers were read :—

1. On a new Species oi Eclectus from the Timorlaut Islands.

By A. B. Meyer, M.D,, C.M.Z.S., Director Royal Zoo-

logical Museum, Dresden.

[Eeceived October 18, 1881.]

In a collection of birdskins which Mr. Riedel, the well-known
Dutch Resident formerly at Gorontalo and Timor Kupang, and
now at Amboina, has recently sent to the Dresden Museum from
the islands of Sumba, Timor, and the smaller ones to the east as far

as Aru, and on which I hope to be able soon to publish some notes,

I immediately perceived, when unpacking them, the skin of a red

Eclectus which differs from all others known to me.
It may be described thus :

—

Eclectus hiedeli, sp. nov.

Fcem. Capite et collo coccineis ; dorso, nropygio, supracaudali-
hus, tectricibus alarum, remigibus secundariis externe, subalari-

hus minoribxis, pectore et abdo)nine i-uhro-puniceis ; margine
alarum et pogonio externo remigum primariorum ojaneis ; sub-
caudalibus caicdeeque apice pulchi'eJlavis ; cauda supra rubro-

punicea,subtusjlava, basin versus aurorescente; rostro pedibusque
nigris. Long. tot. circa 360 tmllim., al. 220, caud. circa 130,
rostri^O {culmin. 40), tarsi 20.

Hab. in ins. Timorlaut : Cera.

Although no sex has been assigned to the specimen by the hunter,

I nevertheless, judging from analogy, do not doubt the least that it

is the female of a green Eclectus which still remains to be dis-

covered ; besides, on raising the red feathers, green spots and
greenish tints come into appearance here and there.

Eclectus riedeli resembles E. cornelia, Bp. (P. Z. S. 1849, pi. xi.),

with the exception of the tail and under tail-coverts, which are

rather those of E. roratus (P. L. S. Mull.) female {E. graiidis

auct.), with the difference only that the underparts of the tail are

more yellowish than reddish. Its specific difference from the last-

named bird is obvious at a glance, there being no violet at all on
the back and belly in E, riedeli ; and the same character distinguishes

it from E, cardinalis (Bodd.) female, as well as from E. pectoralis

(P. L. S. Midi.) female (E. linnai auct.), from which last species it

stands furthest apart. The red hue of the head differs somewhat from
that in all three species named. I cannot compare this hue with that

of JSJ. Cornelia, ofwhich no specimen is within my reach ; and as to the
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hue of a colour the consultation of a plate is not satisfactory. The
red colour of the hack agrees rather well with that of E. cardinalis.

The bill of E. riedeli is weaker than those of ^. pectoralis fem. and

E. roratus fem., even smaller than that of^. cardinalis. E. riedeli,

therefore, proves to be a well-defined species, in the same sense as

the other species of the genus, viz. an insular variation from one

and the same stock.

Good luck having put into my hands a new species from a locality

which has been suspected to be the habitat of E. cornelia, I am
obliged to give way concerning my doubts as to the specific value

of the last-named bird (see ' Verhandlungen der k.-k. zool.-bot.

Gesellschaft zu Wien, 1874, p. 184), and now suppose that its

habitat will be somewhere in these eastern parts of the Malay Archi-

pelago. Unfortunately, only one specimen of EJ. riedeli has been

sent by Mr. Riedel, and no other Eclectics at all from any of the

dozen or more islands from which he forwarded specimens. I do

not suppose that E. westermanni, Bp., is the male of E. riedeli, as

the size of these two birds appears to differ ; but this question can

only be decided when actually green specimens arrive from Cera or

its close neighbourhood. After this discovery of a red Eclectus

without blue or violet on the breast, belly, and back, not in captivity,

but directly from the forest, I am rather inclined now to look on

E. westermanni also as a good species (see /. s. c).

The island of Cera, or Cerra, or Sejrah, belongs to the Tenimber or

Timorlaut group, and is situated on ^the west of the larger island of

Timorlaut, only separated from it by a small sea-arm. The small

islands to the west of Timorlaut are celebrated for their tortoise-

shell; and therefore dealers from Amboina and Banda go there every

year ; Cera has about 2500 inhabitants. I mention these data,

which are not generally known to ornithologists, in the hope that

some one, travelling in the far east, may profit by them and make a

trip to Cera from Amboina or Banda.
The species of Eclectics which occurs on the nearest island is E.

pectoralis, on Kei (about 150 miles distant from Cera, the shortest

distance between the Timorlaut islands and Kei being only about 90
miles), the female of which (^E. linncei auct.) differs most considerably

from E. riedeli. "We now know five forms of red Eclecti, which
differ from another much more than do the green males—a very
interesting fact, showing that, if variation occurs at all in conse-

quence of insular isolation, both sexes are not always liable to it in

the same degree. It is to be hoped that we may soon learn

more about E. westermanni, E. cornelia, and E. riedeli, and about
other links of the chain, if such still exist. The more forms known
the m.ore instructive appears the insular variation and the extra-

ordinary sexual diversity of this genus. Thanks to the researches
of Dr. Krukenberg of Heidelberg, we now know that the yellow pig-
ment (zoofulvin) which produces the green colour of the male
Eclecti is chemically the same as that which gives the yellow colour
to the under tail-coverts and the apical parts of the tail of E. roratus
female {E. grandis auct.), and that the red colour of the female
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Eclecti is produced by the same pigment (ara-red) as the red

which adonis the breast of the i\\^\e Eclecti. (see Dr. C. Fr. W. Kruken-

berg, 'Vergl. physiologische Studien,' ii. \^.\(j\ seq., Heidelberg, 1881;

and^A. B. Meyer, ' Mitth. d. ornith. Yereins zu Wien,' p. 83 seq.,

1881) facts which not only do not contradict the statement that the

green and red Eclecti sexually belong together, but directly support it.

Thev, besides, give a clue to the occurrence of yellow in the females

and of red in the males : in the first case the male influence comes

into appearance in the female dress, in the second the female influence

in the male dress. Only a partial mixture of colour takes place in

Eclectus, whereas in the majority of birds the mixture of male and

female characters is a more complete one.

But, however this may be, the doubts which some ornithologists

still entertain as to the "theory" promulgated by myself in 1874, will

finally vanish only after successful breeding-experiments in captivity.

Our hopes that this may be soon accomplished are founded on the

fact that Dr. Frenzel, of Freiberg in Saxony, has already succeeded

twice so far that two couples of young Eclecti have been developed

in the eggs, ready to emerge, when they died from unknown causes.

These four specimens are now preserved in spirit in the Dresden

Museum. But Dr. Frenzel informs me that now again his pair

(green and red) of E. pectoralis are sitting vigorously on fertilized

eggs^ If he succeeds in rearing up the young ones, we shall have

the pleasure of observing the change of plumage from red into green,

or of stating that the sexual difference of colour exists from the

beginning—a question which is, as far as I see, not yet finally settled.

2. A Note on the Genera Schoenicola and Catriscus. By U.

BowDLER Sharpe, F.L.S., r.Z.S., &c., Department of

Zoology, British Museum.

[Eeceived October 21, 1880.]

During the last two years a great deal of interest has been shown

in India with respect to Jerdon's Scliomicola i^latyura, a little Reed-

bird, which was described by him as Timalia platyura (Madr. Journ.

xiii 'p- 170), and was afterwards made the type of the genus Schoe-

nicola by Blyth (J. A. S. Beng. xxxiii. p. 374). The typical speci-

men was lost ; and the bird remained unidentified for years, merely

receiving a short notice, in 1863, from Jerdon in his ' Birds of

India' (ii. p. 73). In 1878, however, Mr. Frank Bourdillon met

with the species in Southern Travancore, as recorded by Mr. Hume in

the 7th volume of ' Stray Feathers ' (p. 37). Again, in Capt. Legge's

• Birds of Ceylon,' reference is made to a speciuien which had been

since 18.54 lying undetermined in a box in the British Museum; but

Capt. Legge (somewhat inconsistently, in my opinion) only gave it a

place in his work in a foot-note. There is not the slightest reason for

believing that the specimen in question is not a genuine Ceylonese skin,

* See Dr. Frenzel's letter above, p. 916.
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as it was purchased by the Museum from Mr. Cuming, who received

it doubtless from one of his correspondents, perhaps Mr. Thwaites or

Mr. Layard. Anyhow, I have no doubt that the bird occurs in Ceylon,

and has escaped observation there, just as it did for so long in India.

In the ninth volume of ' Stray Feathers ' several notices of this

bird are published. At p. 209 Mr. W. Edwin Brooks, who has

made the Warblers of India his especial study, gives a minute ac-

count of the generic features of Schcenicola, based on the Travancore

specimen procured by Mr. Bourdillon {Mus, A. O. Hume) ; and at

p. 211, Mr. Hume gives an editorial note, with additional informa-

tion from Mr. Bourdillon, recording the capture of three more spe-

cimens. Two of these have since passed into the collection of the

British Museum, and are marked by the collector as " breeding," a

statement on which Capt. Butler afterwards comments. At p. 234,

Mr. Hume records the capture of a specimen by Captain Butler at

Belgaum, and suggests the possibility of Schcenicola being identical

with the African genus Catriscus. Lastly, at p. 260 of the same
volume of ' Stray Feathers,' Mr. Hume gives an excellent resume

of the history of Schcenicola plutyura as far as known, and Capt.

Butler adds some most interesting notes on the nesting of the species

at Belgaum. In the space of two years, therefore, this interesting

bird has been rescued from the oblivion into which it had fallen, and

we now know a good deal about its habits and general economy.

It is with the object of answering Mr. Hume's question as to the

possibility of the Indian bird being identical with the African

Catriscus apicalis, that I write these few lines. A perception of

affinities has been one of Mr. Hume's most noticeable qualities as an
ornithologist ; and his association of Schcenicola with Catriscus turns

out to be perfectly correct ; but the Indian species is not exactly the

same as the African one. The following I believe to be the literary-

history of the genus, with its two species :

—

Schcenicola. rj,

Schcenicola, Blyth, J. A. S. Beng. xiii. p. 374 (1844,

nee Bp. 1850) S. platyura.

Catriscus, Cab. Mus. Hein. Th. i. p. 43 (1850) . . S. apicalis.

Clavis specierum.

a. Saturate nifescenti-brunneus, regione parotica pileo concolori

;

liypoohondriis saturate ruiesceuti-briuineis ; subcaudalibus ful-

vesceutibua vel rufesceuti-brimneis platyura.

h. Pallide rufescenti-brimiieus, regione parotica pallida bruniiea

;

bypoclioudriis fulvesceutibus ; subcaudalibus nigricautibus pal-

lide marginatis apicalis.

1. ScHffiNICOLA PLATYURA.

Timalia ]ilatyura,i&xi}ion, Madr. Journ. xiii. p. 170 (1844); Gray,
Hand-1. B. i. p. 315, no. 4706.

Schcenicola platyura, Blyth, J. A. S. Beng. xiii. p. 374 (1844);
Jerd. B. Ind. ii. p. 73 (1863) ; Hume, Str. F. 1878, vol. vii. p. 37;
id. Str. F. 1879, p. 97; Brooks, Str. F. 1880, p. 209 ; Hume, t. cit.
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p. 211; Legge, B. Ceylon, p. 532, note (1880); Hume, Str. F.

1880, pp. 234, 260; Butler, Cat. B. of South Bombay Pres. p. 43

(1880).

The Indian Broad-tailed Reed-bird inhabits Southern India, and

has been procured by Capt. Butler at Belgaum in 16°N.lat. ; also

by Jerdon in the Goodalore Ghat, Wynaad, 1 1° 30' N. lat. ; again,

in Southern Travancore, in 8° 30' N. lat. {Bourdillon) ; and extends

into Ceylon {spec, in Mas. Brit.), the exact locality being unknown,

though Mr. Hume suggests about 7° N. lat.

2. SCHCENICOLA APICALIS.

Sylvia apicalis, Licht. MS. in Mus. Berol., unde

Catriscus apicalis, Cab. Mus. Ileiu. Th. i. p. 43 (note) ; Gurney,

Ibis, 1863, p. 323 ; id. Ibis, 1866, p. 140 ; Heugl. Ibis, 1869, p. 81 ;

id. Orn. N.O.-Afr. p. 273, tab. ix. (1869); Shelley, Ibis, 1875,

p. 71 ; Sharpe, ed. Layard B. S. Afr. p. 283 (1876),

Bradypterus brevirostris, Sundev. K. Vet.-Akad. Forh. Stockh

.

1850, p. 483.

Cettia apicalis, Licht. Nomencl. Av. Berol. p. 29.

Sphenaacus alexince, Heugl. J. f. O. 1863, p. 166.

Drymoica apicalis, L&y&rd, B. S. Afr. p. 96, no. 173 (1867);

Gray, Hand-1. B. i. p. 201, no. 2833 (1869).

Calamodyta brevirostris, Graj', Hand-1. B. i. p. 209, no. 2958

(1869).

In North-eastern Africa the African Broad-tailed Beed-bird was

met with by Heughn in the vast grass-lands on the affluents of the

Gazelle river. In South Africa it appears to be found only in

Natal.

3. Description of a new Species of Anolis from Yucatan.

By Gr. A. BoULENGER.

[Received October 28, 1881.]

Anolis beckeri, sp. n.

Head moderate, much longer than the tibia, its width contained

once and three fourths in its length. Snout convex, rounded, as

broad as long, with rather indistinct canthus rostralis. No facial

rugje. Prefrontal concavity slightly marked. Nostril lateral, sepa-

rated from rostral by a granule and a small scale. Front half of

snout covered with granular, the remainder with moderate-sized

hexagonal smooth scales. Canthal scales four. Superciliary semi-

circles formed of seven or eight large scales, in contact in the middle,

or separated by only one row of narrow scales. Supraorbital disk

with moderate-sized smooth scales, separated from superciliaries by

two rows of granules. Occipital twice the diameter of ear-opening,

surrounded with small irregular scales, and separated from super-

ciUaries by two rows of scales. Three rows of loreal scales. 8-10
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sa])ralabials, separated from orbital by a single row of infraorbitals.

10 iiifralabials. Temporal region covered with minute granules.

Gular fan small ($ ).

Body scarcely compressed, covered with small smooth granular

scales,'those on the belly a little larger. Tail cylindric, not much
longer than head and body, covered with elongate, slightly keeled

scales.

Limbs short, extended forwards, the extremity of longest finger

reaches the nostril, and the extremity of longest toe the shoulder.

Tibia two thirds the length of the head. Fingers and toes short,

with well-developed dilatations.

Light grey above (not bleached), with pure white spots and a

dark-brown network ; tail encircled by complete dark-brown annuh.

Beneath white, with a few dark spots.

(tail injured). Half-grown.

Length from tip of snout to extremity of tail. . 0-113 0-089

Length of head to ear-opening 0-014 0-011

Length of body from ear-opening to vent ... . 0-041 0-028

Length of tail 0058 0-050
-"o"

Length of fore limb 0*0195 O'OIG'o

Length of hind limb 0-029 0-0215D

Two specimens of this very distinct species have been recently

obtained by the Royal Belgian Museum from M. A. Boucard,

together with other Reptiles and Batrachians from Yucatan. Among
these were several specimens of the highly interesting Triprion

petasatus, Cope (Proc. Acad. N. S. Phil. 1866, p. 127), a Frog
which does not appear to have reached European collections before.

This Anolis is named in honour of my friend M. Le'on Becker,

the distinguished Belgian Arachnologist.

4. On the Mollusca procured during the ' Lightning ' and

'Porcupine' Expeditious, 1868-70. (Part IV.') By
J. GwYN Jeffreys, LL.D., F.R.S., F.Z.S.

[Eeceived November 4, 1881.]

(Plates LXX., LXXL)

CONCHIFERA {concluded).

Family XVI. Mactrid^.

I. Amphidesma castaneum, Montagu.

Bonax castanea, Mont. Test. Brit. x\pp. p. 5/3, t. 17. f. 2.

A, castaneum, B. C. ii. p. 413, pi. viii. f. 1 ; v. p. 188, pi. xliii.

f. 1.

' For Part I. see P. Z. S. 1878, p. 393 ; for Part II. see P. Z. S. 1879, p. o53;
for Part III. see P. Z. S. 1881, jx 693.

i
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Porcupine' Exp. 1870 : Atl. St. Vigo B., Setubal B., C. Sagres,

26, 30, 3() ; Med. Algesiras B., 50, Benzert Road, Adventure Bank,

off Rinaklo's Chair.

BistrihUion. W. Ireland and S. England to the Archipelago,

Madeira, Canaries, and Azores; 12-162 fms.

Fossil. Miocene : Vienna Basin, Hungary, S.W. France, Calabria,

Madeira. Upper Tertiaries: S. France, Italy, Rhodes. Post-tertiary:

Calabria.

Ei'ycina pusilla of Philippi.

u 2. Amphidesma cornexim, Poli.

Mactra cornea, Poli, Test. utr. Sic. i. p. 73, t. 19. f. 8-11.

A. corneum, B. C. ii. p. 414 ; v. p. 188.

'Porcupine' Exp, 1870 : Atl. St. 26 (valve).

Distribution. Carnac in Brittany (J. 0. J.) to Syria, Adriatic,

Black Sea ; 0-2 fms.

Fossil. Miocene : Vienna and Touraine Basins, Hungary. Upper
Tertiaries : S. France, Italy. Post-tertiary : Calabria.

Donax plebeia. Pennant, Amphidesma donacilla, Lamarck, Dona-
cilla lamarcki, Philippi.

1/ ] . Mactra solida, Linne,

M. solida, L. S. N. p. 1126: B. C. ii. p. 415, pi. viii. f. 2;
V. p. 188, pi. xliii. f. 2, 2a.

' Lightning ' Exp. St. 5 (typical) ; 4, 5, 7, Faroe Isles (var.

elliptica).

'Porcupine' Exp. 1869: 13, 15, Lough Foyle, 68, The Minch.

1870: Atl. Vigo B., Setubal B., C. Sagres (var. intermedia) ; Med.
Capo de Gata (valve, var. elliptica).

Distribution. Iceland and Finmark to N.W. Spain, Adriatic (on

several authorities), Mediterranean?; 0-205 fms. The typical

form is littoral, the variety elliptica from deeper water.

Fossil. Upper Tertiaries and Post-tertiary : Iceland, Norway,

British Isles, Belgium?, Germany?, Biot, Italy ; 0-130 ft.

M. vulgaris, Chemnitz, M. truncata, Montagu, M. castanea and

M. crassatellu, Lamarck, M. elliptica. Brown, and other synonyms

for recent and fossil varieties. Not M. solida of Payraudeau, which

is M. stultorum, var. corallina.

2. Mactra subtruncata, DaCosta.

Trigonella subtruncata, DaCosta, Brit. Couch, p. 198.

M. subtruncata, B. C. ii. p. 419 ; v. p. 188, pi. xliii. f. 3.

'Porcupine' Exp. 1869: St. 9, 19 (valve). 1870: Atl. 10,

Vigo B., 13, C. Sagres, 30, 36, Tangier B. ; Med. Algesiras B., 50,

G. Bona, Adventure Bank.

Distribution. Finmark to the Morea and Black Sea, Adriatic,

Mogador, Madeira ?, Canaries ? ; 0-CO fms.

Fossil. Miocene : Vienna and Bordeaux Basins, Switzerland,

Germany, Transylvania, Calabria. Pliocene: Coralline and Red
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Crag, Belgium, S.W. & S. France, Italy, Greece, Algeria. Post-

tertiary : Scandinavia, British Isles, Calabria, Rhodes ; 0-50 ft.

M. triangula (Renier), Brocchi, and many other synonyms. M.
lateralis of Say is closely allied, if it be not a variety of the present

species.

I subjoin a description of the animal of a small variety from 5 to

7 fathoms in Balta Sound, Shetland :

—

Body pale yellowish-white :

mantle having its edges fringed with numerous short cirri, which
are slightly tubercular at their tips : tubes conical, rather short,

covered for the greater part with a leathery sheath, separate at their

extremities, minutely speckled with bistre ; orifices encircled by two
rows of cirri, the outer cirri being longer and thicker than those

forming the inner row, which latter are usually bent back on the

margin of the sheath ; all these cirri are more or less tubercular at

the tips ; valve of upper tube large and hyaline : foot white, tongue-

shaped, long, and finely pointed.

\, 3. Mactra stultorum, Liuue.

M. stultorum, L. S. N. p. 1126: B. C. ii.p. 422; v. p. 188,
pi. xliii. f. 4.

' Porcupine ' Exp. 1 809 : St. 2, Lough Swilly, L. Foyle. 1870 :

Med. Adventure Bank (fragment).

Distribution. S. Norway to Egypt and Black Sea, Adriatic,

Mogador, Canaries ; 0-35 fms. Not Red Sea, as given by Ehren-
berg.

Fossil. Upper Tertiaries : British Isles, Italy.

I. Lutraria rugosa, Chemnitz.

Mactra rugosa, Chemn. Conch. -Cab. vi. p. 236, t. 24. f. 236.
' Porcupine ' Exp. 1870 : Atl. St. Vigo B. Valves rather abundant

on the shore, as well as at Cadiz, whence Chemnitz received it.

Distribution. Lusitauian coasts, Gibraltar, various parts of the
Mediterranean on the European and African shores, Mogador,
Canaries ; 0-4 fms. According to Messrs. Adams the only habitat

for this shell is the coast of Guinea !

Fossil. Miocene : Vienna and Bordeaux Basins, Switzerland.

Upper Tertiaries : Bracklesham, Biot, Italy, Greece, Rhodes. Post-
tertiary : Selsea.

It is the type of Gray's genus Eastonia ; but there is no sufficient

character to separate it from Lutraria.

I 2. Lutraria elliptica, Linne.

Mactra lutraria, L. S. N. p. 1126.

L. elliptica, B. C. ii. p. 428, pi. viii. f. 3 ; v. p. 188, pi. xliv. f. 1.

'Porcupine' Exp. 1870 : Med. St. 50.

Distribution. Norway to Malta and the Morea, Adriatic ; 0-22
fms.

Fossil. Upper Tertiaries : Coralline and Red Crag, Belgium,
S.V4''. France, Italy, Morea. Post-tertiary : Lancashire, Scotland,
Calabria, Rhodes.



1881.] 'lightning* AND 'porcupine* EXPEDITIONS. 925

Another short account of the animal, from my own observation,

may not be useless. It was taken from a specimen which connected

the typical form with the variety alterictra= L. gracilis, Conti.

Body yellowish-white : mantle very thick ; margin protruded beyond

the front edges of the shell : tubes united throughout, and encased in

a membranous sheath, which extends far beyond the tubes when the

latter are not in action ; both tubes are mottled with reddish-brown ;

they are nearly equal in size, and are studded with tubercles (which

are occasionally branched) at their orifices : foot yellowish-brown,

tongue-shaped, very large and fleshy.

Mr. Duprey says he has seen a specimen extend its tubes 5 inches

beyond the shell. Both he and Mr. McAndrew have found this

species living in company with the next.

3. LuTRARiA OBLONGA, Chemuitz.

Mya oblonga, Chemn. Conch.-Cab. vi. p. 27, t. 2. f. 12.

L. oblonga, B. C. ii. p. 430 ; v. p. 189, pi. xliv. f. 2.

'Porcupine' Exp. 1870 : Med. St. .50.

Distribution. S. England and W. Ireland to the Mediterranean

and Adriatic, Mogador, Senegal, Cape Verd Is. ; 0-20 fms.

Fossil. Miocene : Austro- Hungarian Empire, Switzerland, Bor-

deaux Basin, S. France. Pliocene : Coralline Crag, Italy. Post-

tertiary : Belfast, Selsea, Rhodes.

The terminal cirri are cream-colour with a purplish base. It is

difficult to distinguish some specimens of this species from L. elliptica.

y 1. ScBOBicuLARiA plPERATA (Belon), Gmelin.

Mactra piperata, L. S. N. ed. Gmel. p. 3261.

8. piperata, B. C. ii. p. 444, pi. viii. f. 4 ; v. p. 189, pi. xlv. f. 5.

'Porcupine' Exp. 1869 : St. Galway B.

Distribution. Bergen to Sicily, Adriatic, Mogador, Senegal?,

Japan ; 0-4 fms.

Fossil. Upper Tertiaries : Red ? and Mammalian Crag, Sicily.

Post-tertiary : Scandinavia, British Isles, N.W. Germany ; 0-50 ft.

Chama piperata of Belon and Aldrovandi, with 15 synonyms.

Sold in the markets of Venice and Trieste (Senoner).

\y 2. ScROBiCULARiA coTTARDi, Payraudeau.

Lutraria cottardii, Payr. Cat. Moll. Corse, p. 2S, t. 1. f. 1, 2.

'Porcupine' Exp. 18/0 : Atl. St. Vigo B. (hinge-fragment).

Distribution. Gibraltar to the iEgean and Adriatic ; 0-20 fms.

Fossil. Post-tertiary : Morea.

Syn. Amphidesma sicula, G. B. Sowerby, sen. ; S. triffona,

Brusina, is a variety ; Tellina rubiginosa, Poli, and Erycina ovata,

Philippi, are the younger state.

1/ 3. SCROBlCULARIA NITIDA, MUllcr.

Mya nitida, Miill. Prodr. Zool. Dan. p. 243.

8. nitida, B. C. ii. p. 436 ; v. p. 189, pi. xlv. f. 2.

'Porcupine' Exp. 1869: St. 1, 2, 10, 17, 18, Donegal B,, 61,
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Little Minch. 18/0: Atl. 3, Vigo B., 13, 16, 17a, Setubal B.,

24, C. Sagres, 26, 29, 30 ; Med. 45.
_

Distribution. Iceland and Loffoden I. to Sicily and the Adriatic

;

3-400 fms.

Fossil. Upper Tertiarles : S. Italy. Post-tertiary : Norway

;

0-10 ft.

Besides the synonyms given in * British Conchology,' this species

is Erycina fabida of Brusina.

Body whitish, with minute flake-white specks : mantle having its

edges closely fringed with short but rather stout tentacular processes

or cirri, which are studded with tubercular points and are sometimes

branched : tubes separate throughout, remarkably long and cylin-

drical ; incurrent or lower tube microscopically veined lengthwise

and marked on the inner side with two white lines ; its orifice is

furnished with slight tooth-like points ; orifice of excurrent tube

contracted when at rest : foot tongue-shaped, thick and expansile.

. 4. SCROBICULARIA LONGICALLUS, Scacclli.

Tellina longicallus, Sc. Notizie, p. 16, t. 1. f. /.

'Porcupine' Exp. 1869: St. 5, 37, 38, 45-455, Little Minch.
1870 : Atl. 1, 3, 6, 8, 9, Vigo B., C. Sagres, 26-34, 36, Tangier B.

;

Med. 45, Capo de Gata, 51, 55, xldventure Bank, off Rinaldo's

Chair.

Distribution. LofToden L to the jEgean and Adriatic, ofiF the Cana-

ries ('Challenger' Exp.), E. Mexico (Blake's Exp.) ; 50-1125 fms.

Fossil. Upper Tertiarles : Biot, Italy. Post-tertiary : Norway.
Syndosmya telUnella, Seguenza ; in the younger state Ligula pro-

fundissima, Forbes. Philippi misquoted Scacchi's specific name,
and called it " longicallis" instead oi longiccdlus, which is more in-

telligible if not more classical than tlie other.

This shell is larger and more compressed and thinner than S. alba,

is not so oval, and is somewhat flexuous at the posterior side ; the

cartilage and its pit are elongated and much narrower. In (S. alba

the pit is spoon-shaped. The lateral teeth are far longer in the

present species. Excellent figures of -S. longieallus are given in

Professor G. O. Sars's work on the arctic MoUusca of Norway. It

is also a British species, and was regarded by me as a large form or

variety of S. alba. The range of depth at which S. longicallus has

been found living is very remarkable, extending according to the
' Porcupine ' Expedition from 20 to 2435 fms.

5. SCROBICULARlA ALBA, W. Wood.

Mactra alba, W. Wood, in Linn. Trans, vi. p. 165, t. xvi. f. 9^12.

S. alba, B. C. ii. p. 438, pi. viii. f. 4 ; v. p. 189, pi. xlv. f. 3.

' Porcupine' Exp. 1869 : St. 3, North Channel, 40(var. radiata),

near Belfast. 1870 : Atl. Vigo B., C. Sagres ; Med. Cartagena B,,

50, G. Bona.

Distribution. Finmark to Sea of Marmora, Adriatic, Mogador

;

2-400 fms. Bay of Biscay (' Travailleur ' Exp.) ; 604-645 fms.
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Fossil. Miocene: Vienna Basin. Upper Tertiaries : English and

Belgian Crags, S. France, Italy. Post-tertiary : Scandinavia, British

Isles, Calabria, Rhodes ; 0-460 ft.

There are many synonyms, including Tellina apelina of Renier,

Muctra boysii of Montagu, and Ei-ycina renieri and E. similis of

Philippi. Renier never described this species. He seems to have

taken the name apelina from Gmelin, who altered it from opalina

of Chemnitz, a very different shell said to inhabit the Nicobar Isles.

/^ 6. SCROBICULARIA PRISMATICA, MontagU.

Ligula prismatica, Mont. Test. Brit. Suppl. p. 23, t. 26. f. 3.

S. prismatica, B. C. ii. p. 435 ; v. p. 189, pi. xlv. f. 1.

'Porcupine' Exp. 1869: St. C, 14, 23a, 2.5, North Channel,

33, 3.5, 40, 51, 68. 1870 : Atl. 10, 16 ; Med. 50, G. Bona, Benzert

Road, G. Tunis, Adventure Bank.
Distribution. Iceland and Hammerfest to the ^Egean and Adriatic ;

0-150 fms.

Fossil. Upper Tertiaries : Coralline and Red Crag, Belgium, Biot,

Italy. Post-tertiary : Norway, Scotland, Calabria.

Tellina angulosa of Renier, but not described, nor Gmelin's species

of that name ; T. stricta, Brocchi, Lixjula donaciforniis, Nyst, and

Erycina vitrea, Danilo and Sandri.

Family XVII. Solknid^.

»^ 1. SoLECURTUS scopuLA, Turtou.

Psammobia scopula, Tiirt. Conch. Brit. p. 98, pi. vi. f. 11, 12.

(1822).

S. candidus, B. C. iii. p. 3 ; v. p. 190, pi. xlvi. f. 1.

' Porcupine' Exp. 18/0 : Med. St. 50.

Distribution. Shetland Is. to the Morea, Adriatic, Madeira,

Canaries ; 0-80 fms. It has not been noticed in that part of the

Norwegian seas which is in the same latitude as Shetland.

Fossil. Upper Tertiaries : Belgium, Italy. Post-tertiary : Scot-

laud, Rhodes.

I give a fuller description of the animal :

—

Body dirty white, with

a faint tinge of brown : mantle thick, protruded beyond the valves of

the shell ; edges finely and minutely ciliated : tubes united in a

fleshy sheath to within a short distance from their extremities, where

they diverge and become strangulated or corrugated ; both tubes

are finely ciliated in longitudinal rows; orifices fringed with short

papillae ; the incurrent or larger tube is sometimes speckled with

orange towards the point ; the excurrent tube is somewhat narrower,

but often longer than the other ; the tubes vary in their relative

length : foot tongue-shaped, very tliick and fleshy. Inhabits the

sand at low-water mark, Ilerm.

I must repeat my doubt that the Soleti candidus of Renier was

this species, or any thing more than a white variety of Soleairtus

strigilatus. Renier's specific name has not been adopted hy later

writers on Mediterranean couchology. Scacchi in 1836 described
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and figured the present species as Solen multistriatns ; but that was

fourteen years after Turton. The late Dr. Nardo referred Renier's

shell to Solecurtus candidus of de Blainville ; the specific name given

by the latter, however, was albus (Diet. Sc. Nat. xlix. p. 420) ; and

the date of his publication is 1827, five years after that of Turton.

[/ 2. Solecurtus ANTiauAxus, Pulteney.

Solen antiquatus, Pult. Cat. Dors. p. 28, pi. iv. p. 5.

Solecurtus a?if.iquatus, B. C. iii. p. 6, pi. i. f. i. ; v. p. 190,

pi. xlvi. f. 2.

Porcupine' Exp. 1870: Atl. St. 10. 13, Setubal B., C. Sagres,

36, Tangier B. ; Med. Capo de Gata, Cartagena B., 50, 50 a, Benzert

Road, G. Tunis, Adventure Bank.

Distribution. Bohuslan (S. Sweden) to the Morea, Adriatic,

Madeira, Canaries ; 4-50 fms.

Fossil. Miocene : Vienna Basin and throughout a considerable

part of the European continent. Upper Tertiaries : Coralline Crag,

Belgium, Biot, Italy, Morea. Post-tertiary : Belfast, Calabria,

Rhodes, Cyprus.

Not Solen coarctatus of Gmelin. The habitat given by Chemnitz

(from whose figure Gmelin named it) was the Nicobar Isles, and the

size 2j inches.

Ceratisolen legumen, Linne.

Solen Icywnen, L. S. N. p. 1114.

C. legumen, B. C. iii. p. 10, pi. i. f. 2 ; v. p. 190, pi. xlvi. f. 3.

' Porcupine ' Exp. 1870 i Med. St. 50.

Distribution. Scandinavia {Miiller), S. & W. England and Ireland

to Egypt, Adriatic, Mogador, Senegal ?, Guinea ?, Port Said ?

;

0-20 fms.

Fossil. Miocene : Vienna and Bordeaux Basins, Switzerland. Upper
Tertiaries : Italy. Post-tertiary : Belfast, W. Scotland, Rhodes.

1. Solen pellucidus. Pennant.

/S. j5eZ/Mc«WMS, Penn. Br. Zool. iv. p. 84, pi. Ixvi. f. 23 : B. C. iii.

p. 14; V. p. 190, pi. xlvi. f. 4.

Porcupine' Exp. 1869: St. 2, 9, 18, 33, 68, Little Minch,

near Belfast. 1870: Atl. Tangier B. ; Med. 51, G. Bona (var.

minor, rectior= iS. tenuis).

Distribution. Loffoden Is. to thejEgean and Adriatic; 0-85 fms.

Fossil. Upper Tertiaries : Coralline and Red Crag, Belgium, Italy.

Post-tertiary : Aldeby, Belfast.

^S'. pygmceus, Lamarck : Var. S. tenuis, Philippi : Cultellus sut-

fonensis, Searles Wood ; not his O. ^e«M?V (afterwards C. cuUellatics).

Not S. pellucidus, Spengler, from Chemnitz.

2. Solen ensis, L.

S. ensis, L. S. N. p. 1114 : B. C» iii. p. 10 ; v. p. 190, pi. xhiu
f. 1.

•Porcupine' Exp. 1870: Med. St. 50, 50«*
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Distribution, Fiiimark and Faroe Is. to Sicily, Adriatic, Black

Sea ; 0-23 fms. Pliilippi, in his letter to Scacchi, dated 2nd Nov.

1844, stated that this species, as well as S. siliqua, from the German
Ocean and North Atlantic, were prohably different from those of the

Mediterranean ; but he gave no reason for his opinion.

Fossil. Miocene: Madeira. Upper Tertiaries : Iceland, Coralline

and Red Crags, Belgium, Italy. Post-tertiary : Norway, British

Isles, Calabria ; 0-80 fms. Not >S. eiisis of Philippi, from the

Tertiaries of N.W. Germany, which is the S. rollei of Homes.
i\Ir. David Robertson tells me that, during a very 1 jw spring-tide

at Cumbrae, he found three living specimens fixed upright in the

sand, with about an inch and a half of the shells exposed, to which
portion in each of the specimens two or three common mussels were

attached, so as to completely prevent the Solens getting further down
or burrowing. They appeared to be healthy.

V 3. SoLEN VAGINA, Limie.

<S. vagina, L. S. N. p. 1113 : B. C. iii. p. 20 ; v. p. 190, pi. xlvii.

f.3.

'Porcupine ' Exp. 18/0 : Atl. C. Sagres, 26 (fragments).

Distribution. Norway to Egypt, Black Sea, Adriatic, Red Sea?,

Azores ; 0-10 fms.

Fossil. Miocene : Vienna and Bordeau.\ Basins, Switzerland,

Poland, Calabria. Upper Tertiaries : S. France, Italy, Algeria.

Post-tertiary : Belfast, Sicily, Morea.
S. marginatns, Pulteney. The habitat given by Linne is "M.

Europeeo, Indico." The Indian species has been named S. trmicata

by W. Wood.

Family XVIII. pANDORiD^i

; Pandora iNiEanvALvis, Linne.

Tellitia incEqiiivalvis, L. S. N. p. 1118.

Pandora inccquivalvis, B» C. iii. p. 24, pi. i. f. 4 ; v. p. 190, pi.

xlviii. f. 1, la.

'Porcupine' Exp. 1869 : St. 1, 6, 10, 13, 14, 23«, 25, 45a, 45b,

Little Minch (all var. pinna). 1870 : Atl. 16, Vigo B., 13, Setubal

B., C. Sagres, Tangier B. ; INled. Algesiras B., Cartagena B., G. Bona,
G. Tunis, Adventure Bank (all \&rs. jnnna and intermedia).

Distribution. Spitzbergen and Arctic Ocean, Siberian coasts, and
N.E. America (as P. glacialis) to the M^em\, Adriatic, Mogador,
Madeira, and Canaries (as P. incequivalvis and P. pinna or obtusa);

type, laminarian zone ; vars. glacialis and pinna or obtusa, coralline

zone to 130 fms. An intermediate form occurs on the western coast

of France and at Corunna. Although this species is not uncommon
off the coasts of Shetland, it has not been noticed by modern writers

in any part of the Scandinavian seas. Chemnitz said that, accord-

ing to Grouovius, it inhabits the coast of Norway.
Fossil. Miocene : Vienna Basin and Switzerland. Pliocene : Oo-

Proc. Zool. Soc— 1881, No. LX. 60
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ralline and Red Crag, S. France and Italy. Post-tertiary : Hopton
in Suffolk and Calabria.

1/ 1. Lyonsia. NORVEGicA, Chemnitz.

Mya norvegica, Chemn. Concli.-Cab. x. p. 345, t. 170. f. 1647,

1648.

L. norve(/ica, B. C. iii. p. 29, pi. ii. f. 1 ; v. p. 190, pi. xlviii. f. 2.

'Porcupine' Exp. 1869: St. 1, 10, 14, 18, 23«, 35, 68. 1870:

Med. G. Bona, Benzert Road, Rasel Amoush.
Distribution. Loffoden I. to the J5geau and Adriatic, and (accord-

ing to Dr. Philip Carpenter), Seniavine Straits in the North Pacific

;

2-162 fms.

Fossil. Pliocene : Sicily.

Not L. norvegica of Middendorff, which is L. arenosa, but pro-

bably Mya membranacea of Gmelin from Miiller's ' Prodromus,' and
Osteodesma inflatum of Danilo and Sandri. For other synonyms see

'British Conchology,' iii. pp. 31, 32.

2. Lyonsia Formosa', Jeffreys. (Plate LXX. fig. 1.)

Shell oval, equivalve, pearl}', thin, and semitransparent : sculp-

ture, numerous and close-set rows of minute tubercles, arranged

lengthwise ; the posterior side is also marked with from six to eight

diagonal flexuous ribs or folds, of which the innermost is the strong-

est and forms a keel ; there are, besides, traces of other flexuous ribs

in the middle and on the anterior side ; the posterior side has like-

wise a few rows of short but irregular prickles as well as the tuber-

cles : colour silvery-white : epidermis filmy and only perceptible on
the edges of the shell : margi^is rounded on the anterior side, gently

curved in front, with a slight sinuosity and contraction towards the

posterior side, which is somewhat truncated ; dorsal margin incurved

on each side of the umbo : beaks triangular, inclined to the anterior

side : ossicle pearlj', heart-shaped or notched at the posterior end :

cartilaye brownish-yellow, enclosing the ossicle ; pit oval, with

thickened edges : hinge-plate long and thick : inside highly polished

and iridescent: muscidar scars broad and distinct. L. 0'4, B. 0"65.

'Porcupine' Exp. 1869 : St. 23. 1870: Atl. 3a; Med. .55,

Distribution. 'Challenger' Exp. off Gomera, Canaries, 620 fms.;

off Carysfort in the Gulf of Mexico (Pourtales), 349 fms. ; Bay of

Biscay (' Travailleur ' Exp.), 552-600 fms.

A most lovely shell, and one of tlie prizes of the deep-sea dredger,

who might be classed in the former part of Wordsworth's category as

"Tliey who rather dive than soar."

3. Lyonsia argentea", Jeffreys. (Plate LXX. fig. 2.)

Shell triangularly oval, rather solid, opaque, and of a dull hue

:

scidpture, a few slight ribs longitudinally radiating from the beak in

the right valve, none in the other valve, which, however, is strength-

^ Beautiful. = Silvery.

i
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ened by a rib on the upper part of the posterior side; the whole sur-

face is covered with minute prickly tubercles arranged lengthwise in

numerous rows : colour yellowish-white : epidermis inconspicuous :

7n(n-ffins in front slightly curved, fibrous at the edges : beaks trian-

gular, somewhat incurved ; umbones prominent : hinc/e-plate thick :

inside of a silvery lustre. L. (about) 0*5, B. (about) 0"8.

'Porcupine' Exp. 1869: St. 23a. 1870: Atl. 27-29. Frag-

ments only.

Distribution. Palermo {Monterosato) ; 65 fnis. (120 m.).

>/ 1. Pecchiolia ABYSSICOLA, M. Sars.

Lyonsiella ahyssicola, M. Sars, Vid.-Selsk. Forh. 1868, p. 257.

P.abyssicola, G. O. Sars, 'On some remarkable Forms of Animal
Life from the great deeps of the Norwegian coast,' i. p, 25, pi. iii.

f. 21-43 ; Moll. Reg. arct. Norv. p. 82, t. 20. f. 5, a-d.

'Porcupine' Exp. 1869: St. 1, 6, 23ff, 39. 1870: Atl. 16, 17,

17«.

Distribution. Spitzbergeu to the Skagerack, ' Valorous ' Exp.j

Davis Strait, New England ; 50-1450 fms.

Body yellowish, streaked with pink at the sides : mantle thick

:

tubes sessile ; the larger tube is wide and exposes the gills, and it is

fringed with a few short orange-colour tentacular cirri; the smaller

or excretal tube (which is situate at the broader end of the shell) is

circular : foot conical and white, protruded at the narrower end of

the shell.

I feel myself compelled by the laws of scientific nomenclature to

use the generic term PecchioUa instead of Verticordia. The latter

name was proposed in 1844 by Mr. Searles Wood for a Crag shell

which was figured by Mr. James Sowerby in his ' INIineral Conclio-

logy' (plate 639); but, in consequence of the publication of the

second volume of Philippi's work on the Mollusca of the two Sicilies

in the same year (1844), Mr. Wood and Mr. Sowerby gave up Ver-

ticordia and adopted Hippar/us, under the supposition, which they

shared with Philippi, that their fossil shell belonged to Lea's genus

Hippagus. However, I have elsewhere shown, and it is quite cleai-,

that the last-named genus is the same as Crenella, and referable to

another division of the Conchifera. Whether the author of the name
Verticordia had a right to repudiate it and erroneously substitute

another for it may be questionable. Verticordia had been long

previously established by de Candolle for a genus of IMyrtaccoe, and

is now commonly used by botanists. PecchioUa was proposed in

1851 by Meneghini for a well-known ]\liocene shell, the Gkcana

argentea of Mariti, 1797= C arietina, Brocchi, 1814. In PeccMolia

the beak is incurved as in Isocardia, leaving a more or less deep

lunule, which is impressed on the hinge, and gives the appearance

of a tooth-like projection in some species. But I am by no means
satisfied that PecchioUa is distinguishable from Lyonsia by any

sufficient character.

60*
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u 2. Pecchiolia susauADRATA ', Jeffreys. (Plate LXX. fig. 3.)

Shell forming a short oblong, or squarish, very convex, thin,

semitransparent, and glossy ; sculpture, numerous but irregular

microscopic tubercles, which penetrate the outer layer of the shell
;

these are larger iu front and on each side : colour pale yellowish-

white : maryms short and rounded on the anterior side, broad and
gently curved in front, rounded but somewhat truncated on the

posterior side, nearly straight at the back : heaks small, blunt, and
slightly incurved ; umbones prominent : lunule short and deep :

hhuje-line obtuse-angled : hinge-plate rather thick, considering the

texture of the shell : cartilage long, pale 3'ellowish : teeth none :

inside polished: scars inconspicuous. L. O'l, B. 0'15.

'Porcupine' Exp. 1869 : St. 47. 18/0: Ath 16, 17.

Differs from the young of P. abyssicola in shape and sculpture.

i/ 3. Pecchiolia iNscuLPTA^ Jeffreys. (Plate LXX. fig. 4.)

Shell globular, with a square outline, equivalve, very thin, pearly,

semitransparent, and glossy : sculpture, about 25 delicate riblets or

striee, which radiate from the beak in each valve, besides micro-
scopic and numerous concentric striae in the interstices of the riblets,

and irregular lines of growth ; the anterior end is smooth : colour

white : epidermis membranous, sometimes partially incrusted with
mud : margins bluntly angular on the anterior side, nearly straight

in front, obliquely sloping or truncated on the posterior side, nearly

straight at the back : healcs sunken, small, incurved ; umbones pro-

minent : lunide heart-shaped : ossicle white, solid, obliquely tnisted,

unequally forked on the broader end towards the posterior side

:

hinge-plate short, thickened : inside glossy : scars slight. L. 0*25,

B. 0-25.

'Porcupine' Exp. 1869: St. 1, 10, 22. 1870: Med. Off Jijeli

(a larger valve).

Distribution. Bay of Biscay (' Travailleur ' Exp.); S.')2-645 fms.
Palermo {Monterosato) ; 1 62 fms.

Fossil. Pliocene : Messina {Segiienza, as Verticordia ecostata,

and afterwards V. insculpta).

ir 4. Pecchiolia siNUGSA^ Jeffreys. (Plate LXX. fig. 5.)

Shell of an irregular shape, but somewhat triangular and sinuous,
convex, thin, opaque and lustreless : sculpture, close-set microscopic
tubercles arranged in longitudinal rows ; they are easily rubbed off,

and then the surface becomes quite smooth and glossy : colour
white : epidermis filmy : margins imperfect, but rounded on the
anterior side, apparently sloping obliquely in front, nearly straight
at the back : leaks very small, incurved : lunule excavated, enclosed
by a slight ridge : hinge-plate narrow, twisted, and presenting the
appearance of having a short notch or fold under the beak : inside
nacreous : scars indistinct. L. 0-3, B. 0-35.

' Porcupine' Exp. 1870 : Atl. St. 16 (fragments only).

' Squarish. 2 Engraved. ^ FiOl of folds, sinuous.
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Allied to Verticordia axinoldes of Segueiiza, a Siciliaa Pliocene

fossil, but very much smaller and not so deeply sinuated on the pos-

terior side.

I 5. Pecchiolia angulata', Jeffreys. (Plate LXX. fig. 6.)

Shell lengthwise oblong or shaped like a Mytilus, angidar and

crooked, gibbous in the middle, rather solid, opaque, and lustreless :

sculpture, numerous minute tubercles or short prickles arranged

lengthwise in rows : coloui- yellowisli-white : epidermis apparently

wanting ; margins rounded on the anterior side, sloping in front,

nearly straight on the posterior side, triangular at the back ; beah

blunt, twisted inwards : Imule small: cartilaffe-pii nurrow : hinr/e-

plate rather broad, folded outwards : inside nacreous : scars incon-

spicuous. L. O'SS, B. 0'2.

'Porcupine' Exp. 1870: Atl. St. 24 (a single and imperfect

valve)

.

Distribution. Off the Josephine Bank ('Josephine' Exp.); 340-

430 fms. A small single valve.

6. Pecchiolia granulata, Seguenza.

Verticordia granulata, Seg. in Journ. Conch, viii. (18G0), p. 293,

pi. X. f. 2,/-A.

V. trapezoidea, Seg. Ace. Sc. fis. e mat. 18/6, p. 7.

' Porcupine' Exp. 1870 : Atl. St. 2, 3, «, 8, 9, 27-29 ; Med. 55,

Adventure Bank, off Rinaldo's Chair.

Distribution. Oft" Tripoh coast in 'Shearwater' Exp., Palermo,

Hydra Channel G. Egina, G. Mexico off Boca Grande, Gotto Is.,

Japan ; 66-1 G2 fms.

Fossil. Miocene : Calabria, Madeira. Pliocene : Calabria, Sicily.

Verticordia multicostata, A. Adams, 1862, I regard V. trape-

zoidea of Seguenza as the young of the present species. Both

occurred in the ' Porcupine ' Expedition. The size of my largest

specimen is Sj tenths long and the same in breadth. The right

valve has a tooth-like callosity under the lunule, and a laminar lateral

tooth on the posterior side.

7. Pecchiolia acuticostata, Philippi.

Hippagus acuticostatus, Phil. Moll. Sic. ii. p. 42, t. xiv. f. 19,

a, b, c.

' Porcupine ' Exp. 1870 : Atl. St. 24-28a ; Med. 55 (fragment).

Distribution. G. Mexico off Rebecca I., off Barbadoes (' Blake

'

Exp.), Azores ('Josephine' Exp.), Japan; 71-600 fms.

Fossil. Pliocene : Coralline Crag, Calabria and Sicily.

Hippagus verticordius, S. V. Wood, MS. ; H. cardii/ormis, J.

Sowerby; Verticordia deshayesiana, Fischer; V.japonica, pL.KA&ms.

My largest specimen is 5^ by 4| tenths. The tooth-like protuber-

ance is very prominent. Coralline Crag specimens are smaller and

flatter ; the tubercles (or " spimdce," as Mr. Wood called them) are

Angular,
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distinctly observable in these as well as in recent specimens. Mr.

Dall says that the number of ribs varies from 14 to 17.

1/ Pholadomya loveniS Jeffreys. (Plate LXX. fig. 7.)

Shell inequilateral, wedge-shaped, gaping at the posterior end,

convex, of a pearly nature, thin, partly semitransparent, lustreless :

sculpture, 10-12 longitudinal ribs, besides some intermediate striae ;

these are more or less interrupted by strong periodical marks of

growth, so as to give the ribs a nodulous appearance ; the sides are

ribless ; the whole surface is covered with minute prickly tubercles :

colour white : margins rounded on the anterior side, inclining up-

wards towards the other side, which is also rounded but slightly

truncate, sloping at the back from each side of the umbo : beaks

bluntly triangular, turned inwards ; umbones prominent : ligamental

pit in the riglit valve obtuse-angled, placed outside underneath the

beak, and defined outwards by a thin plate : hinye-line sloping to-

wards the posterior side : hinge-plate thin, sinuous, reflected : teeth

none : inside highly glossy and nacreous : scars inconspicuous.

L. 0-4, B. 0-5.

'Porcupine' Exp. 1870: Atl. St. 22, 28a ; Med. 55. None of

the specimens are quite perfect. One of them indicates twice the

size given in the description. That figured is from the ' Josephine

'

Expedition.

Distribution. Palermo, fragments (Monterosato) ; 162 fms. : off

Marseilles ('Travailleur' Exp. 1881); Villa franca, Azores ('Jose-

phine' Exp.) ; 320-600 fms.

Monterosato doubtfully refers this species to the Thracia pholado-

myoides of Forbes from the jEgean ; but Forbes knew too well the

hinge-structure of Thracia as well as of Pholadoimja to have made
such a mistake in the genus. His description is as follows (1844) :

—

"Fam. PyloridcE. Genus Thracia, Leach.

" Thracia pholadomyoides, sp. nov.

"T. testa ventricosii, simtosu, granulatu, concentrice sidcatu,

sulcis longitudinalibus paucis (6) decussatd ; umbonibus acutis.

Long. Ot%, lat. If'*^. unc. Cape Artemisium (1808)."

I cannot guess the meaning of the last figures. Forbes gives also

two other species of Thracia, viz. phaseolina and pubescens. I

should have been inclined to consider his T. pholadomyoides a young
T. corbuloidea but for that part of his description which mentions
the decussation of concentric furrows by six longitudinal furrows.

P. zanclea of Seguenza, from the Sicilian plioceiie formation, is allied

to the present species ; but it is more rounded, and is not produced
or extended at the anterior side. If our species he that of Forbes,

the name pholadomyoides would be inappropriate.

^ Named in honour of Professor Lovto, the eminent Swedish zoologist.



1881.] 'lightning' AND ' PORCUPINE ' EXPEDITIONS. 935

Family XIX. Anatinid.e.

l/ 1. Thracia pr^tenuis, PuUeiiey.

Mrja -prcetenids, Pult. Cat. Dors. p. 28, pi. iv. f. 7.

T. pratenuis, B. C. iii. p. 34; v. p. 190, pi. xlviii. f. 3.

•Porcupine' Exp. 1869: St. 10 (young), Galwiiy B., 17 (young).

Distribution. Iceland and Loffoden Is. to Algiers and Sicily
;

0-50 fms.

Fossil. Pliocene: Coralline Crag, Italy, Rhodes. Post-tertiiiry

:

Norway, England.. Calabria; 0-130 ft.

*^ 2. Thracia papyracea, Poli.

Tellina papyracea, Poli, Test. Sic. i. p. 43, t. xv. f. 14, 18.

Thracia papijvacea, B. C. iii. p. 36, pi. ii. f. 2 ; v. p. 191, pi. xlviii.

f. 4, 4a.

'Porcupine' Exp. 1869: St. 10, 25, 33, 36 (fragment), 68.

1870: Atl. 10, Vigo B., 26-28a; Med. Cartagena B., 55 (frag-

ment).

Distribution. Iceland and Loffoden Is. to the ^gean, Adriatic,

Morocco, Madeira, Canaries, ?G. Mexico ('Blake' Exp.) ; 0-640?
fms.

Fossil. Miocene: Vienna Basin. Pliocene: Coralline Crag, Italy.

Post-tertiary: Norway, Sweden, Great Britain and Ireland, Cala-

bria; 0-130 ft.

3. Thracia pubescens, Pulteney.

Mya pubescens, Pult. Cat. Dors. p. 27, pi. iv. f. 6.

T. pubescens, B. C. iii. p. 38; v. p. 191, pi. xlviii. f. 5.

' Porcupine' Exp. 1870 : Atl. St. Setubal B., C. Sagres (fragmen-

tary), 36 (valve) ; Med. Capo de Gata (fragment).

Distribution. S. England to G. Egina, Adriatic, Morocco, Cana-

ries ; 1-130 fms.

Fossil. Pliocene : Coralline Crag, Italy. Post-tertiary : York-

shire, Scotland, and Ireland, Calabria.

4. Thracia convexa, W. Wood.

Mija convexa, W. Wood, Gen. Conch, i. p. 92, pi. 18. f. 1.

T. convexa, B. C. iii. p. 39 ; v. p. 191, pi. xlviii. f. 6.

Porcupine' Exp. 1869: St. Loch Torridon. 1870 : Atl. 10, 16,

C. Sagres, 27-28a ; Med. off Basel Amoush. All the specimens

are fragmentary.

Distribution. Bergen to Sicily and the Adriatic, Sitka (Dall, as

T. curia of Conrad) ; 4-628 fms.

Fossil. Miocene : Vienna Basin and Switzerland. Pliocene : Co-

ralline Crag, Italy. Post-tertiary : Norway, Scotland and Ireland,

Calabria ; 0-500 ft.

Besides the synonyms given in ' British Conchology,' I may men-

tion T. trigona of Aradas and T. hiatelloides of Brusina.
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^ 5. Thracia corbuloidea, de Blainville.

T. corbuloidea, de Blainv. Diet. Sc. Nat. xvi. p. 514 ; Atlas,

pi. 76. f. 7.

'Porcupine' Exp. 1870: Med. St. Cartagena B. (fragment).

Distribution. S.W. France, Mediterranean and Adriatic.

Fossil. Pliocene : lied 1 and Coralline Crag, Italy. Post-tertiary :

Calabria.

Sijn, T. infiata, J. Sowerbj', T. subtilissima of Renier according

to Nardo, T. maraviffnce, Aradas and Calcara according to Aradas

and Tiberi. The young is T. meneghiniana of Aradas. The spe-

cific name is erroneously spelt corbuloides by modern authors.

Family XX. Corbtjlid^.

1. PoROMYA GRANULATA, Nyst & Westendorff.

Corbula granulata, Nyst &West, Coq. Foss. d'Anvers, p. 6, pi. iii.

f. 3.

P. granulata, B. C. iii. p. 4.5, pi. ii. f. 3 ; v. p. 191, pi. xlix. f. 1.

'Lightning' Exp. St. 2.

'Porcupine' Exp. 1869 : St. I, 23«. 1870 : Atl. 10, 24, C. Sa-

gres, 24, 26-30, 36 ; Med. Cartagena B., 50, Beuzert Road, Adven-

ture Bank, off Rinaldo's Chair.

Bistribution. Loffoden Is. to the Mge&n and Adriatic, Madeira,

G. Mexico, off Barbadoes and Sombreros (' Blake ' Exp.), New Eng-

land and Maine ; 15-300 fms.

Fossil. Pliocene : Coralline Crag, Antwerp Crag, S. France,

Calabria and Sicily. Not P. granulata of Philippi from the Miocene

formation of N.W. Germany.

2. PoROMYA NE.EROiDES, Seguenza. (Plate LXX. fig. 8.)

P. nearoides, Seg. Boll. d. R. Com. geol. 1877, p. 270.

'Porcupine' Exp. 1870 : Atl. St. 23a, 24, 28o. Valves.

. Bistribution. G.Mexico; J 14 fms.

Fossil. Pliocene : Calabria and Sicily.

P. tuberata, Jeffreys MS. The present species differs from

P. granulata in having greater breadth in proportion to the length,

in not being strongly angulated on the posterior side, and especially

in the sculpture, which consists of close-set longitudinal lines of

minute prickly tubercles instead of irregularly disposed granules.

A. Smooth. Typical.

1. Ne^ra trxjncataS Jeffreys. (Plate LXX. fig. 9.)

Shell squarish, very convex, moderately solid, opaque, glossy :

sculpture, smooth, with the exception of irregular but rather nume-
rous lines of growth ; rostrum short but broad, separated or defined

by a gradual indentation ; it has two slight ridges or keels extending

outwards from the beak at an acute angle : colour whitish : margins

Lopped oflF,
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rounded on each side, gently curved in front, straight at the back :

beah small and pointed, recurved towards the anterior side ; umbones

very prominent ; cartilaye-pU oval, minute, placed obliquely under

the beak : hinge-Une straight : hinge-plate narrow : teeth consisting

of only a slight lateral on the posterior side : inside glossy : scars

indistinct. L. 0-25, B. 0-3.

'Porcupine' Exp. 1870 : Atl. St. 10 (a single valve and a frag-

ment) .

Distribution. Bay of Biscay ('Travailleur ' Exp.), a living and

perfect specimen ; 733 fms.

(/ 2. Ne^ra subtorta, G. O. Sars.

N. subtorta, G. O. Sars, Moll. reg. arct. Norv. p. 87, t. 6. f. 6, a-e.

'Lightning' Exp. St. 1, 3.

'Porcupine' Exp. 1869 : St. 62.

Distribution. Spitzbergen, Norwegian arctic Expedition, Finmark,

Kara Sea; 30-123 fms.

Fossil. British North-Polar Expedition, lat. 82° 33' ; 40 ft.

y 3. Ne^^lra sulcifera^ Jeffreys. (Plate LXX. fig. 10.)

Shell obliquely oval, convex, thin, semitransparent, rather glossy:

sculpture, irregular lines of growth, v\'hich become curved striae

on the upper part of the anterior side ; rostrum short and broad-

ish, separated from the rest of tlie shell by a furrow, as if pinched

up : it has a single ridge or keel in the middle, extending from the

beak to the posterior end : colour white : epidermis fibrous : margins

rounded on the anterior side and in front, terminating on the posterior

or rostral end in a blunt curve, and sloping at the back on each side

of the umbo : beaTcs blunt, slightly incurved ; umbones prominent

:

cartilage-pit forming a small narrow and oblique slit : teeth as in

N. truncata : inside glossy, exhibiting there the underside of the

furrow as a ridge : scars indistinct. L. 0-25, B. 0*35.

'Porcupine' Exp. 1869: St. 40. 1870: Atl. 9, 13, C. Sagres,

27, 28.

Distribution. Bay of Biscay ('Travailleur' Exp.); 552-G28 fms.

This species differs from N. subtorta in being somewhat broader

and not twisted, and in having a blunter rostrum, which is marked

by a ridge in the middle and separated by a furrow from the rest

of the shell. The last characters serve to separate it also from

iV". obesa.

^ 4. Ne^ra obesa, Loven.

N. obesa, Lov. Ind. Moll. Scand. p. 48 ; G. O. Sars, Moll. reg.

arct. Norv. p. 86, t. 6. f. 4, a-c.

' Porcupine' Exp. 1869 : St. 37 (young, living). 1870 : Atl. I, 3.

Distribution. Spitzbergen, Norway, Skager Rack and Cattegat,

Azores, N.E.America, Catania?; 20-1000 fms.

Fossil, Pliocene : Calabria ?

* Marked with a furrow.
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Syn. N.pellucida of Stimpson, N. ardiniana of Bioiuli?, accord-

ing to Monterosato ; var. N, glacialis of G. O. Sars. Not N. obesa

of S. V. Wood.

, 5. Ne^ra cuspidata, Olivi.

Tellina cusjndata, Olivi, Zool. Adr. p. 101, t. iv. f. 3.

N. cuspidata, B. C. iii. p. 53, pi. ii. f. 4 ; v. p. 191, pi. xlix. f. .5.

'Porcupine' Exp. 1869: St. 1, 6, 9, 13, 23a, 25 (var. ewr/fa),

55,61,68,69, Little Minch, oif Lerwick. 1870: Atl. 10 (var.

curia), 13 (var. curta), C. Sagres, 36 (and var. curto) ; Med. Capo

de Gata, 55 (fragment), G. Bona, Benzert Road, Basel Amoush,

Adventure Bank, oif Rinaldo's Chair (and var. acutalis, smaller,

running to a point),

Bisti-ibution, S. Greenland, Spitzbergen, and Finmark to the

Jilgean and Adriatic, Madeira, Canaries, China Sea?; 12-733 fms.

Fossil. Miocene : Vienna Basin, Baden, S. France. Pliocene :

Coralline Crag ?, Belgium, Italy. Post-tertiary: Norway, Calabria;

0-50 ft.

{/ 6. Ne^ra GRACILIS ^ Jeffreys. (PlateLXX.fig.il.)

Shell forming a rather long oval, convex, not very thin, opaque,

lustreless ; sculpture, slight and irregular but numerous striae in the

line of growth, which become wrinkled towards the rostrum : colour

whitish : epidermis slight, caducous : margins rounded on the ante-

rior side, gently curved in front
;

posterior side or rostrum broad,

abruptly terminating, somewhat keeled or angular, and having the

striae in this part arranged lengthwise or at a right angle to the con-

centric striae ; dorsal margin incurved ; bealcs mamillar, slightly

inflected towards the anterior side ; umbones small, but prominent,

and projecting behind : cartilage-pit small, oblique, and sunken :

hinye-Une raised on the anterior and incurved on the jjosteriur side

:

hinge-plate folded back on the anterior and thickened on the other

side : teeth, a triangular and nearly uj^right lateral, continuous with

the cartilage-pit on the posterior side of the light valve : inside

glossy: scars irregularly triangular. L. 0*4, B. 0'6.

'Porcupine' Exp. 1870: Atl. St. 16. A perfect but dead sjieci-

meu.
Differs from N. rostrata in being more compressed, and in having

a short, broad, and keeled rostrum, which is not, as in that species,

abruptly pinched up and elongated. I should have preferred the

specific name elegans for the shell which I have now described

;

but it has been used by Mr. Hinds for a species from the ' Sulphur

'

Expedition.

7. Ne^ra rostrata, Spengler.

Mya rostrata, Spengl. in Skrivt. Selsk. iii. p. 42, t. ii. f. 16.

N. rostrata, B. C. iii. p. 51; v. p. 191, pi. xlix. f. 3.

'Porcupine' Exp. 1869 : St. 1, 6, 10, 13, 14, 18, 25, 61. 1870 :

^ Slender.
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Atl. G, 9, 13, 17, 24, 25, C. Sagres, 27-28a, 36 ; Med. Capo de

Gata, Cartagena B., 55, Adventure Bank, ofif Rinaldo's Chair.

Distribution. Loffoden Is. to Shetland and the North Sea, Bay cf

Biscay, Mediterranean and Adriatic, New England. G. Mexico, off

Barbadoes ('Blake' Exp.), off Patagonia ; 10-645 fms.

Fossil. Miocene : N.W. Germany. Pliocene : Monte Mario and

Sicily.

Closely allied to iV. chinensis of Gray. According to Aradas and
Benoit the present species is N. ardiniana of Biondi. The animal is

pale yellowish-white : mantle having its edges pouting and folded

back : tube cylindrical, extensile, and white, I'ringed with a few

short cirri, which are bulbous at their extremities : foot tongue-

shaped, white.

K 8. Ne^ra bicarinata', Jeffreys. (Plate LXXI. fig. 1.)

N. bicarinata, Jeffr. in Ann. & Mag. N. H. Dec. 1876, p. 496.

Shell slightly inequivalve, pear-shaped, somewhat compressed,

thin, semitransparent, and glossy : sculpture, irregular concentric

strife, which in a fragment of a larger specimen become wrinkles

;

the rostrum has two slight ridges or keels running outwards from

the beak, the upper being nearly parallel with the hinge-line, and
the lower forming with it an acute angle: colour whitish: margins

rounded on the anterior side, having a less degree of curvature in

front ; the rostrum or posterior side is defined by a shallow indenta-

tion ; it is broad and angular, with a blunt point ; dorsal margia
straight : bealx:s calyciform, incurved towards the anterior side

;

umbones slightly prominent : cartilage-pit small, obliquely oval

:

hi7ige-line straight : hinge-plate thin, except under the beak : teeth,

a short and nearly erect lateral on the posterior side of the right

valve : inside glossy : inuseular scar on the posterior side triangular

and distinct. L. 0"3, B. 0'45.

'Porcupine' Exp. 18/0: At!. St. 16, 17 (valves).

Distrihuilon. North Atlantic ('Valorous ' Exp.; a fragment), Bay
of Biscay (' Travailleur ' Exp.) ; 690-733 fms.

l- 9. Ne^ra TERES", Jeffreys. (Plate LXXI. fig. 2.)

Shell triangular, convex, thin, semitransparent and glossy

:

sculpture, smooth, with the exception of some wrinkly striae across

the rostrum and a ridge or keel extending diagonally from the beak

to the lower extremity of the rostrum ; occasionally there is a second

but fainter ridge, as in the last species : colour whitish : epidermis

thin, light yellowish-brown : margins rounded on the anterior side

and in front ; rostrum short, separated or defined by a slight inden-

tation, and ending in a somewhat truncated point ; dorsal margin
nearly straight : bealcs small, calyciform, incurved anteriorly; um-
bones prominent : cartilage-pit small, oblong, and placed obliquely :

hinge-line raised on the anterior, and somewhat incurved on the

posterior side : teeth, a short triangular lateral on each side of the

^ Pouble-keelecl. - Kounded off.
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right valve, that on the posterior side extending through the middle

of the rostrum : inside polished : scars strongly marked on the pos-

terior side. L. 0'275, B. 0'35.

'Porcupine 'Exp. 1870: Atl. St. 16, 17, 17ff, 22, 31-34. Several

valves and a small living specimen.

Distrihution. Off Josephine Bank and the Azores (* Josephine

'

Exp.), G. Mexico; 138-790 fms.

^ "^ 10. Ne^ra depressa^ Jeffreys. (Plate LXXI. fig. 3.)

Shell, oval, wedge-shaped on the posterior side, depressed or

somewhat flattened, thin, semitransparent, rather glossy : sculpture,

fine and close-set minute concentric stripe in front and on tlie rostrum,

besides occasional lines of growth ; colour whitish : epidermis filmy,

apparent only on the front edge and rostrum : margins rounded on
the anterior side and more gently curved in front ; rostrum wedge-
shaped, not defined by any indentation, somewhat truncated at the

extremity ; dorsal margin raised and parallel with the beak on the

anterior side, sloping and slightly incurved on the other side : heaks

blunt, scarcely incurved ; umbones small and not very prominent

:

cartilage-pit small, obliquely projecting inwards, and resembling a

tooth : hinge-line curved on the anterior and sloping on the other

side : hinge-plate thickened near the beak on each side : teeth, a

single laminar lateral on the posterior side of the right valve, nearly

parallel with the hinge-plate : inside glossy ; scar of the posterior

adductor muscle acutangular, defined beneath by a ridge. L. 0'2,

B. 0-3.

'Porcupine' Exp. 1870: Atl. St. 16, 17, 17«. Numerous
valves.

Differs from N. exigua in not being globose, having close-set con-
centric striae in front and on the posterior side, and in the rostrum
being angulated and straight. The lateral tooth also is quite differ-

ent; and the ridge which delines the posterior adductor muscle in

the present species is characteristic.

B. Striated concentrically. Aulacophora.

11. Ne^ra lamellosa, M. Sars,

N. lamellosa, M. Sars, Arct. MoUuskf. v. Norges nordljo-e Kyst
(1858), p. G2.

N.juffosa, G. O. Sars, Moll. reg. arct. Norv. p. 88, t. G. f. 9, a-c.

'Lightning' Exp. St. 2, 3.

'Porcupine' Exp. 18G9: St. 2.3, 23a, 25, Gl. And var. l-oreiri:

more or less smooth or wanting the concentric ridges, and havino' a
broader rostrum. 1870: Atl. 3, 9, 12.

Distribution. Finmark to Bergen coast, Bay of Biscay, Palermo,
New England ; 50-5.52 fms.

Fossil. Pliocene ; Calabria and Messina.
I am now inclined to consider the recent species distinct from

N.juffosa of the Coralline Crag. The fossil species is regularly tri-

^ Depressed.
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angular and has no distinct rostrum ; but it may have been the

ancestor of the recent species.

u' 12. Ne^ra contracta', Jeffreys. (Plate LXXI. fig. 4.)

Shell transversely oblong, convex, thin, opaque, lustreless

:

sculpture, 25-30 riblets or raised striae in the line of growth, those

on the rostrum being at a right angle to the rest : the rostrum is

sometimes angulated and keeled : colour whitish : margins rounded

on the anterior side, contracted and gently curved in front, whence

there is a gradual slope to the snout-like rostrum ; posterior side having

a truncated extremity ; dorsal margin somewhat incurved : Leaks

small, blunt, intorted and sunken ; umboues prominent : cartilage-pit

narrow, oblique : hinge-line slightly curved on the anterior and nearly

straight on tlie posterior side : Jdnge-plate reflected anteriorly, and

somewhat thickened posteriorly: teeth, a single slight laminar lateral

on the posterior side of the right valve, parallel with the hinge-plate,

and extending to the upper end of the rostrum : inside glossy :

muscular scars large and distinct. L. 0'2, B. 0"35.

'Porcupine' Exp. 1870: Atl. St. 16, 17, 17«. Several valves.

Easily distinguishable from N. lamellosa, not merely by its greater

size, but by its narrow or contracted shape and proportionally large

rostrum ; the lateral tooth also, in N. lamellosa, is triangular and

short, not laminar and elongated as in the present species. Another

species, from the ' Challenger ' Expedition, has been named coarctata

(coartata) by Mr. Watson.

^ 13. Ne.era semistrigosa -, Jeffreys. (Plate LXXI. fig. 5.)

Shell oval-oblong, convex, thin, scmitransparent, and rather

glossy : sculpture, 12-15 delicate concentric riblets on the posterior

side only ; the rostrum is closely wrinkled across ; and the rest of the

shell is smooth : colour clear white : margitis rounded, somewhat

wedge-shaped on the anterior side, gently convex in front, and

sloping upwards to the posterior side ; rostrum slightly upturned,

short and broad, defined by a shallow indentation, with a truncated

extremity ; dorsal margin interrupted by the umbo, raised on the

anterior, and nearly straight on the other side : bea/cs sunken, small,

and mamillar ; umbones prominent : cartilage-pit pear-shaped,

lying ol)liquely inider the beak : hinge-line corresponding with the

dorsal margin : hivge-plate thin, reflected on the anterior side : teeth,

a long laminar lateral on each side of the right valve, that on the

posterior side being triangular in the middle : inside polished : inus-

cular scars triangular and large. L. 0"25, B. 0"4.

'Porcupine' Exp. 1870: Atl. St. 16, 17, 17«.

Allied to N. notabilis ; but the shape of the present species is

more oval or oblong, the concentric ridges are less numerous and

are confined to the posterior side, the rostrum is broader and not

keeled and is separated by a shallow indentation, and the lateral

teeth are much larger.

1 Contracted. - Half-wrinkled.
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y 14. Ne^ra circinata, Jeffreys. (Plate LXXI. fig. 6.)

N. circinata, Jeffr. in Ann. & Mag. N. H. Dec. 1876, p. 497.

Porcupine' Exp. 1869: St. 23 (a fragment). 1870: Atl. 16
(a small valve).

Distribution. Bay of Biscay ('Travailleur ' Exp.), N. Atlantic

(' Valorous ' Exp.), W. of Azores ('Challenger' Exp.); 600-1450
fms.

N, imbricata, Jeffr. MS., is a synonym.

15. Ne^ra ruginosa', Jeffreys. (Plate LXXI. fig. 7.)

Shell roundish-oval, somewhat depressed, thin, semitransparent,

and rather glossy : sculpture, numerous fine and concentric minute
striae, which become wrinkly towards and on the posterior side :

colour white : margins rounded equally ou the anterior side and in

front ; rostrum very short and obliquely truncated ; dorsal margin
lying beneath the umbo, short and scarcely curved on the anterior

side, half as long again and straight on the other side : healcs mi-
nute, circular, and sunken ; umbo small and prominent : cartilage-

pit minute, narrow, and placed obliquely : hinge-line na^ciXy straight

:

hinge-plate thin, slightly reflected on the anterior side : teeth, none
in the left valve, the right valve not having been found : inside

polished : scars inconspicuous. L. O'l, B. 0*15.

'Porcupine' Exp. 18/0: Atl. St. 17, 17a. Three left valves

only.
_

This small species might be mistaken for the young of N. circi-

nata ; but the sculpture is very different, and the rostrum is much
shorter.

^ 16. Ne^ra inflata^ Jeffreys. (Plate LXXI. fig. 8.)

Shell equivalve, roundish-oval, with an oblique outline, gaping
posteriorly, globose, rather solid, semitransparent, and glossy : sculp)-

ture, very numerous, fine, and close-set concentric striae, which are

observable with the naked eye ; they are more irregular and some-
times wanting, or become wrinkly, on the rostrum : colour pale

yellowish-white : epidermis filmy : inargins rounded on the anterior

side and in front ; rostrum short and bluntlj^ pointed, appearing as

if pinched up, and separated or defined by a shallow indentation ; it

is occasionally somewhat angulated and marked by a slight keel or

ridge, which is more distinct in the young ; dorsal margin upraised
on the anterior and down-sloping on the posterior side : becds tri-

angular, incurved towards the anterior side; umbones very prominent

:

cartilage-pit oblong, narrow, and obliquely j)rojecting inwards

:

hinge-line obtuse-angled : liinge-plate thin, a little reflected ante-
riorly : teeth, a small upright triangular cardinal and a long laminar
lateral on each side in the right valve, besides a long laminar lateral

on the posterior side, and parallel with the hinge-plate in the left

valve : inside polished, furnished on the posterior side in each valve
with a strong and curved laminar process or ridge, which apparently

» Wrinkled. * Swollen.
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supports the adductor muscle on tliat side : scars otherwise incon-

spicuous. L. 0*4, B. 0'6.5.

' Porcupine ' Exp. 1869 : St. 39. 1870 : Atl. 16, 17a.

Distribution. Off Gomera, Azores ('Challenger' Exp.); 620 fms.

C. Keeled. Tropidophora.

'i^ 17. Ne^ra abbreviata, Forhes.

N. abbreviata, Forb. in Proc. Zool. Soc. 1843, p. 75 : B. C. iii.

p. 48; V. p. 191, pi. xlix. f. 2.

'Porcupine' Exp. 1869: St. 10, 13, 18. 1870: Atl. 9, 36;
Med. 5.5, Adventure Bank, off Rinaldo's Chair.

Distribution. Finmark to W. Scotland, W. France and Bay of Bis-

cay, N. Spain, Mediterranean from Naples to the iEgean ; 4-552 fms.

Fossil. Pliocene : Belgium, S. France, Sicily.

N. vitrea of Loven, and Corbula reflexa of O. G. Costa according

to Aradas and Benoit. The shell frequently wants the concentric

plaits or folds.

V 18. Ne^ra ANGULARis, Jeffreys. (Plate LXXI. fig. 9.)

• N. avgidaris, Jeffr. in Ann. & Mag. N. H. Dec. 1876, p. 498.

'Porcupine' Exp. 18/0: Atl. St. 16, 17, 17a. A living speci-

men and ft few valves.

Distribution. G. Mexico (Pourtales), N. Atlantic ('Valorous'

Exp.); 290-1785 fms.

A lovely shell.

D. Ribbed lengthwise. Spathophora.

> 19. Ne^ra curta', Jeffreys. (Plate LXXI. fig. 10.)

N. curta, Jeffr. in Ann. & Mag. N. H. Dec. 1876, p. 495.

Shell roundish-oval, with an olilique outline, globose, thin,

opaque, and lustreless, but semitransparcnt and glossy when young

:

sculpture, numerous longitudinal sharp ribs on the posterior side,

and striae in the same direction on the other side, as well as usually

on the rostrum ; the sculpture of the rostrum, however, is irregular,

sometimes consisting of a single transverse riblet, and in other

specimens of more than a dozen striae, and occasionally the rostrum

is quite smooth ; there are also close-set and wavy concentric lines

of growth, which are crossed by the longitudinal scul])tnre : colour

white : margins rounded on the anterior side, with an oblique trun-

cature above, gently curved in front ; rostrum short, abruptly pinched

up and rounded at the point ; dorsal margin on a level with the

umbo on the anterior side and incurved on the other side: beaks

minute, inflected, and sunk ; umboncs prominent : cartilage-pit

small, triangular, placed immediately below the beaks : hinge-line

flexuous : hinge-plate thin and reflected on the anterior side, thick-

ened on the posterior side : teeth, a short strong triangular lateral

1 Short.
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on the posterior side of tlie right valve, which becomes laminar to-

wards the upper part of the rostrum ; it commences below the beak,

and is connected on the side with the outer ridge or wall of the

cartilage-pit : inside glossy ; edges notched by the ribs : muscular

scars triangular, large, and well marked on the posterior side, and

strengthened by a short upright plate. L. 0"4, B. 0'5o.

' Porcupine
' Exp. 1870: Atl St. 16, 17, 24-28a.

Distribution. Off Bermuda (' Challenger ' Exp.), Azores ('Jose-

phine' Exp.); 200-600 fms.

May be distinguished at all ages from N. costellata by its more
globular shape and much shorter rostrum, and by the greater con-

tinuity of the ribs on the posterior side. See also my remarks in

the 'Annals and Magazine of Natural History' for December 1876
in comparison of the present species with N. striata.

V 20. Ne.era costellata, Deshayes.

Corbula costellata, Desh. Expl. Scient. Mor. (Geol.), p. 86,

t. vii. f. 1-3.

N. costellata, B. C. iii. p. 49 ; v. p. 191, pi. xlix. f. 3.

'Porcupine' Exp. 1869: St. 1, 6, 10,13, 14,25,35,61. 1870:
Atl. 1, 2, 3,3a, 9, 10, 13, Setubal B., C. Sagres, 26-29; Med.
Cartagena B., 55, Basel Amoush, Adventure Bank.

Distribution. Bergen to G. Egina, Adriatic, Madeira, Canaries,

Jamaica?, G. Mexico? ('Blake' Exp.), New England; 10-250 fms.

Fossil. Miocene : W. Indies ? Pliocene : Belgium, N. France,

Italy, Morea.
Anatina radiata and A. ruggeri of Maravigna, according to

Aradas and Benoit, besides other synonyms given in ' British Con-
choloey.'

\J

'OJ

21. Ne.era striata, Jeffreys. (Plate LXXI. fig. 11.)

N. striata, Jeffr. in Ann. & Mag. N. H. Dec. 1876, p. 495.

'Lightning' Exp. : St. 4, 6 (living).

'Porcupine' Exp. 1869 : St. 23 (living), 23a (fragment).

Distribution. N. Atlantic (' Valorous ' Exp.), between Norway
and Novaya Sembha (' Voringen ' Exp.), between the Butt of

Lewis and the Faroe Isles (' Knight Errant' cruise), Bav of Biscay

(' Travailleur ' Exp.), New England ? ; 85-1450 fms.

Probably N. multicostata of Verrill and Smith ; but I have not
yet been i'avoured with the promised opportunity of comparing
specimens.

. 1. Corbula GiBBA, Olivi.

Teliina yibba, Olivi, Zool. Adr. p. 101.

C.ffihba, B. C. iii. p. 56, pi. ii. f. 5 ; v. p. 192, pi. xlix. f. 6,

'Porcupine' Exp. 1869: St. 1, 2 (and var. rosea), 6, 9, \Q, IS
(fry), Donegal B. (var.), 19 (fry), 21 (fry), 23ff, 25. The Minch,
Loch Torridon, off Lerwick. 1870 : Atl. 10, Vigo B., 13, Setubal
B., C. Sagres, 26, Tangier B. ; Med. Cartagena B., 50, 55 (fry),

G. Bona, Benzert Road, Basel Amoush, Tunis B., Adventure Bank.
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Distribution. Hammerfest to the iEgean ; coast of Syria and Sea

of Marmora, Adriatic, Mogador, Canaries ; 0-130 fms.

Fossil. IMiocene : Vienna Basin and the greater part of the Euro-

pean continent, Calabria, "America" {Lyell)1 Pliocene: Coral-

line and Red Crag, Belgium, S.W. and S. France, Lisbon, Italy,

Algeria, Greece, Kos, Crete, Rhodes, and Cyprus. Post-tertiary :

Norway, Sweden, British Isles, Calabria; 0-1360 ft. Not C.

gibha of Philippi, from N.W. Germany, nor G. striata of Lamarck,

which is an Eocene fossil from Grigiion. Mr. Searles Wood
adopted as a specific name striata of Walker and Boys ; but that

was a sentence, and not a name in accordance with the binomial

method. There are many other obsolete synonyms.

^ 2. CoRBULA mediterranea, Costa.

C. mediterranea, O. G. Costa, Descr. Test. Sic. 1828, p. 182 ; Cat.

Sist. 1829, p. xxvi, t. 1. f. 6 : B. C. iii. p. 58 ; v. p. 192, pi. c. f. 8.

'Porcupine' Exp. 1870 : Atl. 26, Tangier B. ; Med. Algesiras B.

Distribution. Cork and Guernsey (valves only), Mediterranean

and Adriatic; 20-120 fms.

Fossil. Pliocene : Sicily. Post-tertiary : Isle of Bute, Calabria.

Syn. Telliiia parthenopcea of D. Chiaje (Philippi), and C. phy^
soides of Deshayes. C. ovata of Forbes, which is closely allied to the

present species, is the same species as C. amurensis of Schrenck,

and perhaps C. Icevis of Hinds. The late Dr. Miirch informed me
that Prof. Kroyer had found two specimens of the last-mentioned

species at Christiausund, and that specimens (kindly sent me by

Morch) were from the collection of Fabricius, who might have taken

them either in Greenland or Norway. Fabricius was a clergyman,

and had the charge of a parish in Norway after he had been a

missionary in Greenland. Forbes's specimen may have come from

one of the glacial deposits in the Isle of Man, wliich have been de-

scribed by the Rev. J. Clifton Ward in the ' Geological Magazine '

for January 1880.

Family XXI. Myid^.

c^ 1. Mya trtjncata, Linne.

M. truncata, L. S. N. p. 1112: B. C. iii. p. 66, pi. iii. i. 1 ; v.

p. 192, pi. 1. f. 2.

'Porcupine' Exp. 1869: St. Donegal B., 70 (var. KJ6?eva//en5jV,

a semifossil valve).

Distribution. Circunipolar in the northern hemisphere, ranging

southwards in the N. Atlantic to S.W. France on the east and to

Cape Cod on the west, and in the N. Pacific to N. Japan on the

east and Vancouver I. on the west, Tuscany?, Adriatic?, Black Sea?;

0-1333 fms. Living down to 80 fms. ; at the greatest depths

valves only from the walrus or cod.

Fossil. Pliocene : Englisli Crag. Post-tertiary : from Spitzber-

gen and Siberia to Sicily on the east, aud from N. lat. 82° 35' to

Canada on the west ; 0-1360 ft.

Proc. Zool. Soc— 1881, No. LXI. 61
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Synonyms numerous. The shell referred to by Gmehn for his

Mya membranacea from the figure in OlafsenandPovelsen's 'Voyage

to'lceland' (t. xi. f. 10) is apparently the young of Mija truncata.

That which Miiller described and Gmelin named also Mya membra-

nacea was probably Lyonsia norveyica.

i 2. Mya binghami, Turton.

Sphenia binyhami, Turt. Dith. p. 36, t. 3. f. 4, 5, and t. 19. f. 3.

M. binghami, B. C. iii. p. 70 ; v. p. 192, pi. 1. f. 3.

' Porcupine' Exp. 1870 : Atl. St. Tangier B,

Distribution. Loffodeu Is. to Bay of Naples and Tunis ; 4^-40 fms.

Fossil. Miocene : Lapugy iu Transylvania. Pliocene : Coral-

line and Bed Crag. Post-tertiary : Larne, co. Antrim.

The genus Sphenia of Turton is a mere synonym of Mya. All

the characters given by him to distinguish it from Mya are the same

in both. His (S. swainsoni is the young of J/, truncata.

Family XXII. Saxicavid^e.

^ Panopea plicata, Montagu.

Mytilus plicatus, Mont. Test. Brit. Suppl. p. 70.

P. plicata, B. C. iii. p. 7o, pi. iii. f. 2 ; v. p. 192, pi. li. f. 1.

•Porcupine' Exp. 1869 : St. 9, 18, Donegal B. 1870: Atl. Vigo

B,, 24 ; Med. Adventure Bank.

Distribution. Loifoden Is. to Algiers and Sicily, Canaries, Korea

;

5-628 fms.

Fossil. Miocene: Cassel. Pliocene: Coralline and Red Crag,
Belgium, Italy. Post-tertiary : Belfast.

There are several generic and specific synonyms.

Saxicava rugosa, Linne.

Mytilus rugosus, L. S. N. p. 1156.

S. rugosa, B. C. iii. p. 81, pi. iii. f. 3; v. p. 192, pi. li. f. 3, 4.

'Lightning' Exp. : St. 1, 2, 4, 5.

'Porcupine ' Exp. 1869 : St. 1, 2, 6.. 9, 10, 14, 17, 23«, 35, 62,

65 (and semifossil valve of arctic or glacial type). 1870 : Atl. 3,

3a, 9, 10, 12, Vigo B., 13, Setubal B., 26-28, 36; Med. G. Bona,

Basel Amoush, G. Tunis, Adventure Bank.

Distribution. Type and variety arctica, apparently everywhere in

every sea throughout the world, at every depth from low water to

1622 fms.

Fossil. Miocene, Pliocene, and Post-tertiary : nearly every part

of Europe, northern Asia, and North America ; 0-1360 ft.

Tills ubiquitous and variable shell has received more than twenty

names in respect of its genus and species. Linne placed the type

and some of the varieties in Mytilus, Solen, and Mya. The date

of publication is the same for Mytilus rugosus and Mya arctica ; but

the former specific name is more generally used. I have therefore

treated the latter name as varietal.
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Family XXIII. Pholadid^e.

^Pholas CANDIDA, Liniie.

P. candidus, L. S. N, p. Ill 1

.

P. Candida, B. C. iii. p. 107 ; v. p. 193, pi. Hi. f. 2.

'Porcupine' Exp. 1870: Med. St. 50 (fragment).

Bistrihution. Coasts of Scotland to Sicily, Adriatic, Black Sea,

Mogador ; low water ^
Fossil. Pliocene : S. Miniato, Tuscany. Post-tertiary : Norwar,

England, and Belfast ; 0-600 ft.

Xylophaga dorsalis, Turton.

Teredo dorsalis, Turt. Concb. Diet. p. 185.

X. dorsalis, B. C. iii. p. 120, pi. iv. f. Sl v. p. 193, pi. liii. f. 4.

_' Porcupine ' Exp. 1869: St. 5 (valves). 1870: Cartagena B.
(in floating wood). Adventure Bank (valve^,).

Distribution. Loffoden Is. to Sicily, Adriatic, G. St. Lawrence to

Cape Cod ; 0-650 fms.

Fossil. Miocene : Vienna Basin, Calabria. Pliocene and Post-

tertiary : Calabria.

Summary of the foregoing List.

Families. Genera. No. of species.

XVI. MACTRIDiE Amphidesma 2

Mactra 3

Lutraria 3
Scrobicularia 6

XVII. SOLENID^ SoLECURTus 2

Ceratisolen 1

SOLEN 3

XVIII. PANDORIDJ3 Pandora 1

Lyonsia 3
Pecchiolia 7

Pholadomya 1

XIX. ANATINIDiE Thracia 5

XX. CORBULID^ PoROMYA 2

NEiERA 21

CORBULA 2
XXI. MYID^ Mya 2

XXII. SAXICAVID^ Panopea 1

Saxicava 1

XXIII. PHOLADID/E Pholas 1

Xylophaga 1

Total 68

^ Professor Lovcn gave Norway ns a habitat on Spengler's aiitbority ; but

P. pajjyraceits of Solauder, referred to by Spengler in the ' Skrivtcr af Natiu'-

historie-Selskabet ' (ii. i. 92), is there stated to be "medio sulco iiotata,'' which
character belongs to P. crispata, and not to P. Candida ; and the habitat given

by Spengler was Schleswig or South Jutland in the North Sea. Spengler's

figure, however, represents P. Candida.

61*
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In concluding the lists of the Brachiopoda and Conchifera pro-

cured during the Expeditions of H.M.S. 'Lightning' and 'Porcupine'

from 1868 to 1870, I may explain that the delay of publication,

although considerable, was unavoidable ; but it has not been without

some compensation. Since that period several important and exten-

sive deep-sea explorations have been made from Germany, Norway,

Holland, France, Italy, the United States, Canada, and Great Britain,

the results of which have greatly tended to increase and improve our

knowledge of the geographical and hydrographical distribution of the

Molhisca in the North Atlantic. Moreover the careful investigation

of the Tertiary and Post-tertiary shells by Professor Seguenza and a

host of other able palteontologists has enabled us to ascertain more

exactly the range of their geological position. I should be inclined

to regard as last in the order of scientific value the discovery of what

are called "new species." We know very httle—too little— of the

abyssal fauna ; but it is evident that every exploration of the oceanic

bed must produce an endless number of hitherto unpublished forms,

to say nothing of those forms which some naturalists, anxious for

that kind of fame, continually contrive to manufacture out of the

varieties of recorded species.

Supplement to Parts I., II., III.

Part I., P.Z.S. 1878:—

Page 398. With respect to the so-called genus W^aldheimia, my
friend Mr. Davidson, in his Report on the Brachiopoda

from the 'Challenger' Expedition, says that "there

exists in the dorsal valve of TFaldhevnia a median septum,

which is not present in Terebratula." But some of

those species of Terebratula which he there places in

Waldheimia (e. g. T. cranium and T. tenera) have no
such septum. Rhynchonella 'psittacea has no septum,

while B,. sicula has one. That character, therefore,

will not serve for generic distinction.

P. 399. Jr(iiope cistellula. Fossil. Calabria.

„ Platydia anomio'ides. Fossil. Calabria.

P. 400. Rhynchonella sicula. Fossil. Calabria.

,, Crania anomula. Fossil. Monte Mario and Calabria.

P. 401. Terebratula caput-serpentis. The range of depth for other

localities, besides those given for the ' Lightning ' and
' Porcupine ' Expeditions, should be 400 fms. The
variety mediterranea is T. emarginata of Risso.

P. 402. Terebratula tubcrata. North of Spain (' Travailleur

'

Exp., 1881).

„ Terebratula suhquadrata. Bay of Biscay (' Travailleur

'

Exp.), very young specimens ; 645 fms.

P. 404. Terebratida vitrea, var. sphendidea. N. Spain ('Travail-

leur' Exp., 1881).

P. 405. Terebratula cranium. Bay of Biscay ('Travailleur' Exp.)
1011 fms.

I
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p. 405. Terebratula septata. N. Spaiu and off Marseilles (' Tra-

vailleur ' Exp., 1881) ; 295 fms.

P. 409. Terebratella spitzbergensis. Barentz Sea ; 128 fms.

P. 410. Argiope capsula. Jersey, at low water ; specimens nearly

twice the recorded size. See 'Annals & Magazine of

Natural History,' December 1 880, for a further account

of the skeleton. There is no septum.

P. 411. Platydia anomidides. Bay of Biscay ('Travailleur' Exp,),

North of Stornoway ('Knight Errant' cruise), off Cuba
and West Indies ('"Blake ' Exp.) ; 88-645 fms.

„ Megerlia truncata. Bay of Biscay (' Travailleur ' Exp.)

;

236 fms.

P. 412. Thecideamediterranea. G.Mexico('Blake' Exp.); 163fms.

P. 413. Rhynchonella sicida. N. Spaiu (' Travailleur ' Exp., 1881).

P. 415. Discina atlantica. Off the coasts of N. Austraha ('Chal-

lenger' Exp.) ; 200, 360, and 1400 fms.

Part II., P. Z.S. 1879:—

P. 554. Anomia ephippium. Fossil. Miocene: CaXaby'ia. {Seguenzn)

.

P. 555. Anomia patelliformis. Fossil. Miocene: Calabria (<Se^.).

„ Ostrea cochlear. Fossil. Post-tertiary : Calabria.

P. 556. Spondylus gussoni. Gulf of Mexico, Bay of Biscay

('Travailleur' Exp.); 2/0-645 fms. Fossil. Post-

tertiary : Calabria.

P. 557. Pecten pes-felis. Fossil. Post-tertiary: Calabria.

„ Pectenpes-lutrcc. The depth ranges from 5 instead of 1 fms.

„ Pecten sidcatus. Fossil. Add Calabria.

P. 558. Pecten philippii. Cap Breton. Fossil. Post-tertiary

:

Calabria.

P. 559. Pecten flexuosus. Fossil. Post-tertiary : Sussex.

,, Pecten striatus. ' Lightning ' Exp. St. 5.

P. 560. Pecten testce. Fossil. PHocene and Post-tertiary : Calabria.

„ Pecten similis. Range of depth to 645 fms. Fossil.

Miocene : Calabria (Seg.). For synonymy of this and

other species see ' British Conchology.'

„ Pecten groenlandicus. Barentz Sea, Bay of Biscay (' Tra-

vailleur' Exp.) ; 128-645 fms.

P. 561. Pecten fragilis. Azores and Marion I. ('Challenger' Exp.),

Bay of Biscay (' Travailleur' Exp.); 146-1375 fms.

„ Pecten vitreus. North Sea, Bay of Biscay (' Travailleur

'

Exp.); 186-733 fms. f^'ossiY. Add Calabria. P. ahys-

sorum is not even a well-marked variety.

„ Amussium fenestratum. Bay of Biscay ('Travailleur'

Exp.), New England?; 86-1011 fms. Fossil. Add
Calabria. This specific name has the priority of eleven

years over incequisculptus. Names cannot be arbitrarily

changed because they are not so appropriate as those of

later date. In the present instance the newer name is

applicable to all tlie species of the genus. Pecten

hyalinus is also a species of Amussium.
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P. 562. Amussium hoskynsi. North Sea ; 106 fms. N. Spain and

off Marseilles ('Travailleur ' Exp., 1881), 295 fms.;

New England {Verrill), 86 fms. Syn. Pecien mammil-

latus, M. Sars, Pleuronectia dissitnilis, Seguenza.

„ Amussium lucidum. Bay of Biscay (' Travailleur ' Exp.),

600-733 fms. ; Caribbean Sea and G. Mexico (' Blake

'

Exp.), 13-805 fms.

„ Lima sarsii. North Sea; 135-217 fms. Fossil, Mio-

cene and Pliocene : Calabria.

P. 563. Lima elliptica. Bay of Biscay ('Travailleur ' Exp.), 536-

600 fms. ; G. Mexico, 169 fms.

„ Lima suhovata. New England, 255-500 fms.

P. 564. Lhna Mans. Fossil. Add Calabria.

„ Lima excavata. Fossil. Add Calabria.

P. 565. Avicula hirundo, var. ? New England, 65-192 fms.

„ Mytilus edulis. Black Sea. Fossil (var. ungulata).

Post-tertiary : Calabria.

P. 566. Mytilus adiiaticus. Black Sea ; Jersey, living between

tide-marks.

P. 567. Mytilus harbatus. Fossil. Post-tertiary: Calabria.

„ Mytilus phaseolinus. For 3000 read 300 fms.

P. 568. Modiolaria marmorata. Bay of Biscay (' Travailleur

'

Exp.), 591 fms. ; Firth of Forth, living at low water.

„ Modiolaria discors. Fossil. PHocene and Post-tertiary:

Calabria.

„ 3Iodiolaria sulclavata. Bay of Biscay ('Travailleur'

Exp.); 591 fms. Fossil. Pliocene: Calabria.

P. 569. Crenella decussata. Barbadoes (' Blake ' Exp.) ; 100 fms.

Specimen from Queen-Charlotte Islands measuring nearly

twice the usual size.

„ Bacrydium vitreum. Bay of Biscay ('Travailleur' Exp.),

1011 fms.

P. 570. Area harhata. Fossil. Post-tertiary : Calabria.

„ Area lactea. Bay of Biscay (' Travailleur ' Exp.), 628
fms. ; Bermuda.

P. 571. Area noce. Fossil. Post-tertiary: Calabria.

„ Area antiquata. Fossil. Post-tertiary : Calabria.

P. 572. Area ohliqua. Fossil. Post-tertiary: Calabria.

„ Area glaeialis. Bareutz Sea, 128 fms. ; New England,

southern coast, 85-500 fms. Professor Verrill con-
siders A. peetunculdides a variety of the present species.

„ Area peetunculdides. New England, southern coast, 85-
225 fms. ; G. Mexico ('Blake' Exp.), 400-1568 fms.

P. 573. Var. septentrionalis. Novaya Semblia, 210 fms. ; Bay of
Biscay ('Travailleur' Exp.), 552-733 fms. Fossil.

Miocene : Calabria {Seg.).

P. 574. Leda pernula. Barentz Sea, 128 fms.

„ Leda minufa. 'Lightning' Exp. St. 5.

P. 575. Leda fragilis. Fossil. Post-tertiary : Calabria.

„ Leda pella. Fossil. Post-tertiary : Calabria.
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P. 576. Leda messanensis. Bay of Biscay (' Travailleur ' Exp.),
367-1011 fms.; G. Mexico ('Blake' Exp.), 100-1002
fins.

„ Leda pustulosa. Bay of Biscay ('Travailleur' Exp.),
1011 fms.

„ Ledafriffida. New England, 3G5 fms. Fossil. Mio-
cene: Calabria (iSe^.). Post-tertiary: Glasgow.

P. 577. Leda tenuis. Bay of Biscay ('Travailleur' Exp.), 045 fms.
P. 578. Leda striolata. Bay of Biscay (' Travailleur ' Exp.), 733

fms.

„ Leda intermedia. Barentz Sea, 128 fms.

„ Leda lucida. North Sea, 100-320 fms. ; Bay of Biscay
('Travailleur' Exp.), 552-1011 fms.

„ Leda pusio, var. latior. Bay of Biscay (' Travailleur

'

Exp.), 552-1011 fms. ; G. Mexico, G38 fms.

p. 579. Ledasericea. Bay of Biscay ('Travailleur' Exp.), 1011 fms.

„ Ledajeffreysi. Bay of Biscay ('Travailleur' Exp.), 367-
1011 fms; Palermo; off Ascension ('Challenger' Exp.).
Var. quadrangidaris, Dall. G. Mexico ('Blake' Exp.),

1568 fms.

P. 580. Leda micrometrica. Fossil. Pliocene : Calabria.

„ Leda expansa. Bay of Biscay (' Travailleur ' Exp.), 645
fms. ; New England ?, southern coast.

„ Leda pusilla. Off Malta ; 310 fms.

P. 581. Nucula tenuis. Barentz Sea, 128 fms.; G. Mexico (' Blake'
Exp.), 1 75-450 fms.

„ Nucula cegeensis. Bay of Biscay ('Travailleur' Exp.),
367-645 fms. Fossil. Post-tertiary: Calabria.

P. 582. Nucula corhuldides. Bay of Biscay ('Travailleur' Exp.),
367-1011 fms.

„ Nucula delphinodonta. New England, southern coast. Fos-
sil. Add Calabria.

„ Numla tumidula. Bay of Biscay ('Travailleur' Exp.),
552-733 fms.; North Sea, 100-365 fms.

P. 583. Nucula reticulata. I find that this specific uame had been
preoccupied by Mr. Hinds for another species from the
Philippine Isles (P. Z. S. 1843, p. 100); and I would
therefore substitute that of cancellata for my species.

„ Nucula sti'iatissima. Bay of Biscay (' Travailleur ' Exp.),
645 fms.

„ Nucida sulcata. Bay of Biscay ('Travailleur' Exp.), 183-
236 fms.; off Marseilles ('Travailleur' Exp., 1881),
295 fms.

„ Nucida nucleus. 'Lightning' Exp., St. 5. Jersey, living

between tide-marks. A^ar. radiata. Coast of Jutland.

P. 584. Pectunculus nummarius. Fossil. Post-tertiary : Calabria.

P. 585. Limopsis aurita. G. Mexico, 30-447 fms. ; off Cuba, 450
fms. N. Spain and off Marseilles ('Travailleur' Exp.,
18S1), 295 fms. Fossil. Post-tertiary : Calabria. Syn.
Pectunculus corrugatus, Calcara.
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P. 585. Limopsis cristata. Bay of Biscay (' Travailleur ' Exp.),

.586 fms. ; New England, 65-155 fms. ? G. Mexico
('Blake' Exp.), 640 fms.

„ Limopsis minuta. Bay of Biscay ('Travailleiir ' Exp.),
536-733 fms.; off Marseilles ('Travailleur' Exp., 1881),

295 fms. New England, 115-500 fms. G.Mexico
('Blake' Exp.), 30-805 fms. Fossil. Post-tertiary:

Calabria.

P. 586. Malletiaohtusa. Bay of Biscay ('Travailleur' Exp.), 536-
733 fms.; North Sea, 135 fms.

„ Malletia cuneata. Bay of Biscay ('Travailleur' Exp.),
600-733 fms. N. Spain and off Marseilles (' Travail-

leur' Exp., 1881), 295 fms.

Part III., P. Z. S. 1881:—

P. 693. Pythina setosa. The Marquis de Monterosato has satisfied

me that Bunker's species is only the young of Cypri-
cardia lithophagella ; and I must therefore substitute

for setosa the specific name given by Conti, viz. cuillati,

which is several years older than either of the names
proposed by Dr. Fischer.

I take this opportunity of offering to the Marquis
the best thanks of myself and other conchologists for

his extremely careful and conscientious labour on the

Mediterranean Mollusca, in respect not only of his critical

examination of all the literature which has been pub-
lished on the subject, but also of his exact comparison
of typical specimens described by many authors in col-

lections widely dispersed throughout Europe.
P. 711. Astarte. I regret that I cannot agree with Mr. Edgar

Smith (see ' Journal of Conchology ' for 1881) as to

the crenulation of the front margin in certain species

being a sign of maturity, which involves the question of

specific distinction.

P. 715. Venus multilamella. Off Marseilles ('Travailleur' Exp.,

1881); 295 fms.

EXPLANATION OP THE PLATES.

Plate LXX.
Fig. 1. Lyonsiaformosa, p. 930.

2. argentea, p. 930.

3. Pecohioiia suhquadrata, p. 932.
4. insciilpta, p. 932.

5. smuosa, p. 932.

6. angulata, p. 933.

Plate LXXI.

Fig. 7. Pholadomya loveni, p. 934.

8. Pofomga nearo'ides, p. 936.

9. NecBra truncata, p. 936.
10.' siclcifcra, p. 937.

11. gracilis, j). 938.

Fig. 1. Nccsra bicarinata, p. 939.

2. teres, p. 939.
3. depressa, p. 940.
4. contracfa, p. 94L
5. semistrigosa, p. 941.

6. circinata, p. 942.

Fig. 7. Nccsra ruginosa, p. 942.

8. inflata, p. 942.

9. angularis, p. 943.

10. cii,rta, p. 943.

11. striata, p. 944.
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5. On the Birds collected in Socotra and Soutliern Arabia

by Dr. Emil Riebeck. By Dr. G. Haktlaub, F.M.Z.S.

[Eeceived November 4, 1881.]

(Plate LXXII.)

The birds to which I invite attention were collected during excur-

sions to the island of Socotra and to Southern Arabia in April last.

In the former place Dr. Riebeck was accompanied by the celebrated

African traveller Dr. Schweinfurth.

The Socotran collection contains 42 specimens, referable to 20

species :

—

Passeres 10 species.

Picarise 1

Herodio cs 1

Anseres 1

Columbse 3

Limicolse 3

Gavige , • I

In it there are 7 species not obtained by Prof. Balfour, including

a fine novelty. These species are :

—

1. Bhyncliostruthus riebecM, n. sp.

2. (Ena capensis.

3. Ardea purpurea.

4. Totanus glareola.

5. Fuligula nyroca.

G. Phalacrocorcix lucidus.

7 . Gallinula chloropus.

Dr. Schweinfurth writes me the following notes on the Socotran

localities mentioned by Dr. Riebeck on his labels :

—

" In Socotra we were only on the north coast; and besides the

immediate environs of Golonsir and a short excursion made by

Dr. Riebeck to the west of Tamarida, we explored only the country

about this latter place and. the central granite mountains.
" Our longest stay we made in a mountain-valley ' Wadi Dilal

'

(or Digal), and at a' place called ' Keregnigi,' which abounds with

boulders of grey granite and caverns.

" Gebel Firi is the name of one of the numerous granitic peaks of

the Haygier.
" The uppermost part of Wadi Dilal is named Rischen. The

country to the south of this place (above 900 metres) is situated on

the northern slope of the central granitic mountains to the S.E. of

Tamarida.
" Dr. Riebeck collected many birds in the plains to the east and

S.E. ofTamarida, upon the rivulet conducting to the Belled el Schech,

and others on the rivulet whicli opens near Tamarida."
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Dr. Riebeck being still in India, the scientific compilation of the

ornithological portion of his collection has been confided to me by
Prof. H. Welcker, of the Anatomical Institution at Halle. It con-

tains the following species :

—

I. SOCOTRA.
a. Passeres.

1. CiSTicoLA iNCANA, Sclat. & Hartl. Proc. Zool. Soc. 1881,

p. 166, pi. XV. fig. 1.

One adult male, agreeing in every respect with the specimen col-

lected by Prof. Balfour.
" Iris black." Gebel Firi.

2. Lanius tjncinatus, Scl. & Hartl. Proc. Zool. Soc, 1881,

p. 168, c. fig. cap.

One adult specimen.
" Iris dark brown." Karegnigi.

3. ZosTEROPS habessinica, Guer.

Zosterops habyssinka, Ileugl. Orn. N.O.-Afr. i. p. 41.3; Hartl.
Monogr. in Cab. J. f. O. 1865, p. 9; Sol. et Hartl. P. Z. S. 1881,
p. 168.

One adult specimen.
" Iris greyish brown." Tamarida.

4. Nectarinia baleouri, Scl. & Hartl. Proc. Zool. Soc. 1881,
p. 169, pi. XV. fig. 2.

Two adult males and one female are in the collection.
" Iris brownish red." Karegnigi and Wadi Sjahi.

5. Rhynchostrxjthus riebecki, n. sp. (Plate LXXII.)
Supra fusco-cinerascens, pileo fuscescenti-nigro, frontem versus

nigriore, gida fusco-nigricante ; macula majore regionem paro-
ticam occupante circumscripte sericeo-alba, nonnihil fulvescenti
adumhrata; remigibus pritnariis fuscis ; tectricibus majoribus
remigumque tert. marginibus externis Icete et dilute Jfavis, vit-

tam lotigitudimdem valde consjne^iam formantibus ; scapula-
ribus et tectricibus alarum minoribus dorso concoloribus ; siib-

alaribus albido Jlavidoque variis ; rectrice extima tola obsolete
fusca, duabus iniermediis fuscis, vix disfmcte flavido fimbriatis,
reliquis fusco-nigricantibns, marginibus externis Icete flavis;
subcaudalibus albidis ; pectore et abdomine griseo-fulvescenti-
hus; rostro nigro. Long. tot. circa 152 millim., culm. 14,
al. 85, caud. 27, tars. 19.

Foem. Non diversa, exceptis pectore et abdomine purius griseis.

Of this second species of the Socotran genus Bhynchostruthus
there is a fine adult pair in the collection. The species is quite
typical in its structure, but very different in colour, and easily recog-
nizable by the dark hue of the crown, the silky white spot on the
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sides of the head, the uniform colour of the underparts, the distri-

bution of the yellow on the wing, &c.
" Iris brown, feet flesh-coloured." Karegnigi, April 28.

6. Emberiza septemstriata, Riipp.

E. tahapisi, Heugl. (nee A. Smith) Orn. N.O.-Afr. p. 665.

One adult male.
" Iris dark brown, feet flesh-coloured," Wadi Dilal.

Compared with a pair of the same species from the Kir station,

on the Bahr el Gebel, the only difference consists in the more rufous

ground-colour of the Socotran bird, this colour_being dark brown in

the continental specimens.

7. Pyrrhulauda melanauchen, Cab.

Coraphites melanauchen, Heugl. Orn. N.O.-Afr. p. 672; Sclat.

& Hartl. P. Z. S. 1881, p. 172.

A fine pair in the collection.

" Iris dark brown, feet reddish white." Tamarida.

8. Amydrus blythi, Hartl.

Amydrus blythi, Hartl. Cab. Journ. 1859, p. 31.

A. riippelU, Blyth, J. As. Soc. Beng. 1856, p. 301 ; Finsch &
Hartl. Orn. Ostafr. p. 867; Sclat. & Hartl. P. Z. S. 1881, p. 171.

Specimens of both sexes from GoUousir, Karegnigi, and Gebel

Firi.

" Iris dark brown."

9. Amydrus frater, Scl. & Hartl. P. Z. S. 1881, p. 171.

There are two adult males in the series from Tamarida, and a

third one from Gebel Firi.

" Iris greyish brown, feet brown."

It is much to be regretted that the female of this fine new species

continues unknown to us. What may be the colour of its head ?

One of the three specimens obtained was kindly presented to me,

and now enriches the complete collection of Lampiotornithidce in the

Bremen Museum.

10. CoRVus umbrinus, Hedenb.

Corvus umhrinus, Sundev. Act. Stockh. 1838, p. 199; Heugl.

Orn. N.O.-Afr. p. 505.

C. infumatus, Wagn. Miinchn. Gel. Auz. 1839.

Male and female from Tamarida.
" Iris dark brown."

b. PlCARI^.

11. Centropus superciliosus, Hempr. & Ehr.

Centropus superciliosus, Heugl. loc. cit. p. 791.

Male and female from " Beled Shak."
" Iris blood-red and black."
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c. Herodiones.
12. ArDEA PURPUREA, L.

Ardea purpurea, Heugl. Orn. N.O.-Afr. p. 1051.

One specimen, a female.

Not obtained by Prof. Balfour.

d. Anseres.
13. FULIGULA NYROCA (Gulcl.).

Aythia nyroca, Heugl. loc. cit. p. 1343.

A female from Grollonsir.

The occurrence of this Duck on the island of Socotra is rather
curious, no specimen of it being known as yet from Eastern Africa
or the shores of the Red Sea.

Not obtained by Prof. Balfour.

e. COLUMB/E.
14. Treron waalia (Gm.).

Treron waalia, Heugl. loc. cit. p. 117; Sclat. & Hartl. P. Z. S.

1881, p. 175.

Four examples from Gebel Firintz.
" Iris red and blue."

15. Turtur senegalensis (L.).

Turtur senegalensis, Heugl. loc. cit. p. 817; Sclat. & Hartl.
P. Z.S. 1881, p. 173.

Two males from Karegnigi.
" Iris dark brown, feet red."

16. (Ena capensis (L.).

(Ena cajiensis, Heugl. loc. cit. p. 848.

An adult male from GoUonsir.
" Iris black."

Not in the Balfour collection.

/. LlMICOL^.
17. TOTANUS GLAREOLA, L.

Totanus glareola, Heugl. loc. cit. p. 1 163 ; Finsch & Hartl. Ostafr.

p. 750.

An adult female from Gollonsir.
" Iris pale brown, feet yellowish green."
Not in the Balfour collection.

18. Tringoides hypoleucus (L.).

Tringoides hypoleucus, Heugl. Orn. N.O.-Afr. p. 1172; Finsch
& Hartl. Ostafr. p. 745.

A male from Gollonsir.
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19. Gallinula chloropus (L.).

Gallinula chloropus, Heugl. loc. cit. p. 1224; Fiusch & Hartl.

Ostafr. p. 787.

Five adult specimens.

Not obtained by Prof. Balfour.

g. Steganopodes.

20. Phalacrocorax lucidus, Licht.

Phalacrocorax lucidus, Heugl. loc. cit. p. 1490 ; Finsch & Hartl.

Ostafr. p. 84G.

Halieus lucidus, Licht. Doubl. p. 86; Heugl. Oru. N.O.-Afr.

p. 1490 ; Finsch & Hartl. Ostafr. p. 846,

An adult female from Tamarida.
" Iris yellowish white."

Not in the Balfour collection.

II. SOUTHERN ARABIA.

1. DrYMCECA TENELLA (?).

Bnjmoeca tenella, Cab. in v. d. Deck. Reise in Ostafr. iii. p. 29,

t. ii. fig. 1 ; Reich. Cab. Journ. 1877, p. 30.

One mile from Bolhaf. " Iris red, with a yellow ring."

In colour very much like C. tenellu, from Lado, but with the

beak smaller and slenderer. Long. culm. 8 mm., al. 46, caud. 60,

tars. 18.

2. Nectarinia METALLiCA, Licht.

Nectarinia inetallica, Licht. Doubl. p. L5 ; Hempr. &Ehr. Symb.
Physic. Av. t. 1 ; Heugl. Orn. N.O.-Afr. p. 224.

Five adult specimens. Shagra and Bolhaf.

There are Arabian specimens of this bird in the BerUn Museum.

3. Merops cyanophrys, Cab.

Merops cyanophrys, Heugl. Orn. N.O.-Afr. p. 203, pi. vi. ; Cab.

Mus. Hein. iii. p. 137.

Male and female from Hami.
" Iris brick-red." April.

This fine and little-known species was discovered by Hemprich
and Ehrenberg near Qonfudah. It seems strictly confined to

Arabia.

I add a short description of the birds before me, as that in Heug-
lin's work has evidently been taken from a much livelier-coloured

specimen :

—

Supra obsolete et pallide cBruginoso-virens, subceerulescenti lavatus,

subtus magis in cccrulescentem vergens ; gula, fronte et sujjer-

ciliis Icete cyaneis ; torque latiusculo gutturali striolaque j)c-r

oculum ducta nigris ; remigibus prim, iyi pogonio externo obsolete

virentibus, in pogonio interno pallide fulvesceniibus ; tertiariis
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dilute cinnamo7neis, extus virescenti limbatis lateque nigra termi-

naiis, supra- et subcaudalibus pallide beryllino-ccBrulescentibus ;

rectricibus duabus intermediis in mare modice elongatis, pat-te

apicali angustata et acuminata ; ala interna fere tota cinnamo-

meo-fulva.

4. Pycnonotus nigricans, Vieill.

Pycnonotus nigricans, Heugl. loc. cit. p. 397 ; Finsch & Hartl.

Ostafr. p. 297.

A pale-coloured male specimen from Shugra.

This bird was already known from Wadi Firau, in Arabia Petrsea.

5. Laniits isabellinus, Hempr. et Ehr.

Lanius isabellinus, Hempr. & Ehren. Symb. Pliys. Av. fol. c.

:

Heugl. Orn. N.O.-Afr. p. 475; Walden, Ibis, 1867, p. 224, t. v.

fig. 1.

" Iris black."

Two fine males from Shugra and Bolhaf.

Discovered by Hemprich and Ehrenberg in the mountains near

Qonfudah. The late Dr. John Gould collected it in Scinde; and
there are specimens from Lado (Dr. Emin Bey) in the Bremen
Museum.

6. TcfilTREA melanogastra, Sw.

Tchitrea melanogastra, Heugl. loc. cit. p. 441 ; Finsch & Hartl.

Ostafr. p. 300.

A young male from Hami.
This is the first time, I believe, that this well known and widely

distributed African species has been found in Arabia.

7. Uroloncha cantans (Gm.).

Uroloncha cantansy Heugl. loc. cit. p. 594.

Spermestes cantans, Finch & Hartl. Ostafr. p. 435.

Two males from Shugra.

Arabia is a new locality for this common African species.

8. Chrysospiza etjchloua (Licht.).

Chrysospiza euchlora, Heugl. Orn. N.O.-Afr. p. 639 ; Heugl.
Cab. Journ. 1868, p. 89.

Auripasser ewc/j/onw, Bonap. Consp. p. 519; Cab. Mus. Hein. i.

p. 157, note.

One of the most interesting discoveries of Hemprich and Ehren-
berg in the mountains of Qonfudah, and in Abyssinia. Examples
from both localities are in the Berlin Museum. Recent collectors

have not met with this bird in Abyssinia. Is it really to be found
there ?

The descriptions of Heuglin and Bonaparte being incomplete and
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not very good, I add a few remarks upon the birds (five specimens)

before me :

—

Ad. Icete citrino-Jlava, rectricibus, retnigibus et scapularibus

fusco-nigricantibus, pallide ochroleuco marginatis ; tectricibus

alarum minoribus et subalaribus Icete Jlavis ; subcaudalibus

pallide flamdis ; roatro nigricante. Jun. minus Icete tincta,

supra sordide adumbrata, capite et pectore 'puriits Jlavis ; man-
dibula pallida, apice nigricante. Jay. flavedine vix ulla ; no-

tceo toto sordide et obsolete ex Jlavido fulvescente ; subtus pal-

lidior ; rostro pallescente.

The colour of the young bird is very curious and indistinct. In
the adult the dark blackish-browu tcrtials and scapulars, broadly

margined with pale isabelliue, form a most prominent feature.

A second species of the genus Ghrysospiza is Fringillu lutea of

Licht. (Temm. PI. Col. 365), from Sennaar (cf. Heugl. loc. cit.

p. 637).

9. Hyphantornis galbula, Riipp.

Hyphantornis galbula^ Heugl. loc. cit. p. 557, t. xviii. fig. d (fig.

med.) ; Riipp. N, Wirb. Abyss, p. 92, t. 32.

Two adult males from Hami. " Iris orange-red."

From Qonfudah, in the Berlin Museum, by Hempr. & Ehrenb.

10. Galerida cristata (L.).

Galerida cristata, Heugl. Orn. N.O.-Afr. p. 680; Hartl. &
Finsch, Ostafr. p. 460.

One specimen. Shugra.

Well known from the Gulf of Aden.

11. Ardea brevipes, Hempr. & Ehrenb.

Ardea brevipes, Hempr. & Ehrenb. Symb. Phys. Av. fol. M;
Heugl. Orn. N.O.-Afr. p. 1082.

An adult male from Bolhaf.

_
It remains doubtful to me whether this bird is really to be con-

sidered distinct from A. atricapilla, or merely a local variety of
this species, confined, as Ileuglin maintains, to the coasts of the Red
Sea and the Gulf of Aden.

12. Larus leucophthalmos, Licht.

Larus leucophthalmos, Heugl. loc. cit. p. 1396 ; Finsch & Hartl.
Ostafr. p. 821.

Two specimens, an adult and a younger male, from Hami.
" Iris grey ; beak of a uniform greyish black."
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6. Observations on the Incubation of the Indian Python

{Python molurus), with special regard to the alleged

Increase of Temperature during that process. By W. A.

Forbes, B.A., Prosector to the Society.

[Eeceived September 27, 1881.]

The first exact observalions of the iucubatiou of their eggs by the

females of the constricting Serpents included in the genus Python

were made, forty years ago, by II. Yalencienues in the Jardin des

Plantes at IParis, his account having been pubUshed in the 13th volume

of the ' Comptes Reudus ' for 1841 ^ In this case the species

observed was Python bivittatus : a female, about 10 feet long, which

had been in company with a male of the same species of rather

smaller size, and with which she had been seen several times in copula,

laid at the beginning of May fifteen eggs, round which she coiled

herself up, and so remained for fifty-six days, when eight of the

eggs hatched, producing young snakes about half a metre in length.

During the period of incubation Valenciennes observed a marked
increase of temperature in the female, highest at the commencement
of incubation and gradually diminishing thence till its close. His

observations on the temperature are recorded in a table appended to

the memoir aheady cited ; and to them I shall have further occasion

to refer in the sequel.

In the year 1862, a large female Python sebcB laid a nimiber of

eggs, and also incubated on them, in this Society's Gardens, as

described by Mr. Sclater at length ". The period of incubation

lasted 82 days; at the end of that time the eggs were removed, as

none had hatched, and they were evidently decomposing. On exa-

mination five or six were found with embryos inside, one of these

being eleven inches in length. A few observations on the tempera-

ture of the female were taken, that of the male in the same com-
partment being taken at the same time. In every case, the female

was found to be several degrees warmer than the male, the difference

ranging between 2°'8 F. and 12"'4 F. when the surface temperature

was recorded, and between 6°'8 F. and 20°'0 F. when that between

the folds of the animals was measured.

During the past summer we have again had an opportunity of

observing the incubation of a Python in the Society's Gardens. A
female Python molurus, about 12 feet long, which had been living

in company with two somewhat smaller males (one of this species,

the other being a Python hivittattis), deposited during the night

of June 5th-6th a number of eggs, about twenty. Round these

she coiled herself up, in the same way as already observed by
Valenciennes and Mr. Sclater, the eggs being nearly entirely con-

cealed from view by her folds. In this position she remained for

six weeks, without once eating, and with only one break in her

' Tom. cit. pp. 126-133. ^ P.Z.S. 1862, pp. 365-368.
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incubation, in the early part of July, when she left her eggs for a

few hours, returning to them again however and coiling herself up
as before, though now the regularity of her folds was not so great

as it had been })reyiously. On July 18th (that is, after a period of

forty-three days from the date of laying), as the eggs were evidently

decomposing, they were removed ; and their state on examination

was found to be very similar to that observed by Mr. Sclater

on the previous occasion. Several of those examined showed no

traces of having been impregnated ; at least, no signs of any develop-

ment inside remained ; one or two, however, contained embryos, one

of which was about 1 1 inches long, and had its scales well developed.

From tlie discrepancies existing between the observations of Valen-

ciennes and those made here previously on the temperature of the

incubating Pythoness, it seemed highly desirable to utilize the

opportunity afforded by this last instance for a further and more
extensive series of observations on the phenomenon in question.

Mr. Zarabra, of the well-known firm of Negretti and Zambra, who
had himself taken part in the observations made in 18G2, was kind

enough to give me his most valuable aid and assistance in this inves-

tigation. He not only sujiplied us with excellent self-registering

thermometers of the newest pattern and most delicate make, but was

also kind enough to attend regularly—often, I fear, at consider-

able inconvenience to himself—to superintend and take the ne-

cessary readings. With the assistance of Mr. Bartlett, Mr. Clarence

Bartlett, and the keeper of the reptiles, J. Tyrrell, Mr. Zambra and
1 were thus enabled to take a very considerable number of observa-

tions on the point in question, with instruments of a more accurate

kind than had been available for our predecessors. Our first obser-

vations were taken on June 14th, about nine days after the eggs were

laid ; and they were continued thence without intermission, at intervals

of two or three days, till the eggs were removed on July 18th. The
readings were always taken about the same time of day, from 12 to

2 o'clock, in order to avoid any differences that might be due to the

diurnal variation of tempei'ature. Following Mr. Sclater' s example,

we took a double series of observations, one set on the incubating

female, another on the male of the same species, which, after it had
been removed from the female when the eggs were laid, was kept in

the cage next to that of the female under conditions practically

identical. The temperature of the Snakes was ascertained, first by
placing the thermometer on the surface of their bodies, and then by
placing it between the folds of their coils. In each case their bodies

were covered by the blankets under which they usually rest ; and, as

far as possible, the different readings, of which we usually took three

in each set, were obtained in as many different places in the coils,

one towards the centre, the othersj more towards the outside. The
temperature of the air was taken by suspending a thermometer a

little way above the floor of the cages ; that of the gravel in the cages

by burying the bulb of the thermometer in the gravel, in the same

position in each cage, and over the hot-water pipes which run beneath

the floors of the cages.

Proc. Zool. Soc—1881, No. LXII. C2
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The observations are given in extenso, as we took them, in Table I.

(p. 964). In Table II. (p. 967) I have given the average temperatures

of the two (Snakes, as deduced from these observations, as well as the

difference for each set of readings in the temperature in the two sexes.

In the diagrams (figs. 1 and 2, p. 963) I have recorded these averages

in a graphic form, the upper line marking the average temperature be-

ttveen the folds and the middle line the average on the folds, whilst the

lowest one indicates the temperature of the air in the respective cages.

This last curve is nearly identical in the two cases, that in the male's

cage averaging, however, a trifle higher. Although this is the case, it

will nevertheless be observed that both the temperature-curves of the

female are higher than the corresponding ones for the male, especially

the upper one. All four are clearly influenced by the variations in

the external medium, the maxima temperatures of the snakes' bodies

being attained when the air is hottest or nearly so.

Not only are the temperature-curves of the female higher, but, as

shown by their less amount of angularity, the tem.perature of the

female continues more constant throughout the time observed. This,

no doubt, may in part be due to the fact of the female being in a

condition of repose throughout, with no variations pi'oduced by
exercise, the assimilation of food, or other causes.

Taking the averages of the first four columns of Table II., we get

respectively 82°'98 F. and 86°*03 F. as the temperature of the male,

and 84°-38 F. and 89°-07 F. as that of the female, according to

whether the temperature is taken on the surface or between the folds.

These figures give a difference of 1°'4 F. and a little over 3^-0 F.,

the difference being in each case in favour of the female.

The maxitna readings obtained were, as may be seen from Table I.,

89°-6 F. (July 4) and 89°-8 (July 1.5) for the male (surface and
folds), and 8y°-8 F. (July 15) and 92°-8 F. (July 1) for the female.

The maximum observed by Valenciennes was 41""5 C. (106°"7 F.),

or nearly 14° higher than the highest I observed.

The greatest difference between the temperature of the air and
that of the surface of the two Snakes was b'"3 F. (on June 16th) in

the case of the male, and 9'^'6 F. (on June 18th) in the case of the

female. The greatest differences between the air and the coils were
also observed on the same days, and amounted to ll°-6 F. in the

case of the male, 16°' 7 F. in the female. Valenciennes found on
one occasion the difference, as measured between the coils, as much
as 21°-o C. (between 18'-0 C. and 39°-5 C.) or 38°-7 F., a difference

enormously greater than any we observed.

It would seem therefore that, if his observations are to be relied

on, throughout the case recorded by Valenciennes the female deve-
loped a far greater amount of heat than ours did, though she was
kept in a cage that was apparently considerably colder '. As in this

' The extreme temperatures of the air recorded by Valenciennes—Trbo took his

oliservations when the cages were coldest, i. c. before Ihe fresh hot water was put
in—are 17° C. and 23° 0. (62°-6F. and 73°-4F.) respectively. The temperature
of the two cages in which our animals were kept was only on three occasions
less than the highest in Valenciennes' series.
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case more than half the eggs hatched out, it may be that the faihive

of our animal to do the same was due to the lack of heat. There is

also in our case none of tliat steady fall in temperature, from the

commencement to the close of incubation, observed by Valenciennes.

In his case, at the commencement of incubation the female had a

temperature of 41°-5 C. (106°v F.) between the folds (the highest
observed at all), falling at the end to 28^ C. (82°-4 F.). In our
case, the maximum temperature was very nearly obtained on three

different occasions.

The second set of observations, those made here in 1862, are

hardly complete enough to allow of much comparison ; but through-
out that series (he differences between the sexes are greater, though
the absolute temperatures are considerably lower ' than the average
ones I obtained.

Renewed observations will be required to satisfactorily settle the
amount of the increase of temperature—a fact of which there can
now, I think, be no doubt—which is produced in these reptiles by
the process of incubation. The average difference of 3° V. which
I have obtained is, it may be observed, very nearly identical with
that which occurs in the case of the temperature of fever-patients
as compared with the normal. And as the increase of heat in an
incubating bird is essentially of the same nature as that produced
by an inflammation of a tissue, and such is also presumably the case
in an incubating reptile, the nearness of the results thus arrived at is,

in itself, an argument in favour of the correctness of my observations.

Table I.

Record of Observations on the Temperature of the incubating {Female)
and non-incubadncf (Male) Pythons.
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Table I. (continued).

— - -
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Table II.

Shoioing the Averages of the Observations recorded in Table I., and
the Differences in Temperature between the two sexes.

Date.

Male.

ot:

June 14

» 16

,, 18

„ 20
„ 22
„ 24

„ 27
29

July 1

„ 4

,, 6

,, 8

„ 11

„ 13

„ 15

„ 18

Average,

^3

84-9

83-2

84-3

790
79-5

79-4

77-6
86-0

88-8

80-9

79-4

84-8

83-7

88-3

85-0

82-98

o
87
87
85
88
83
84
85
80
87'

89
84
82'

86'

85'

89'

87'

Female.

8603

84-6

84-6

83-5

83-4

80-2

80-4

82-6

86-9

86-9

82-7

79-2

81-9

86-2

88-2

85-4

CD •£ to

84-38

88-9

90-0

910
90-4

89-5

88-7

87-9

88-2

91-5

90-4

88-1

85-5

86-5

89-3

91-5

87-8

Difference.

6'

89-07

•3

1-4

•8

4-4

•7

1-0

50
•9

1-9
1-8

•2

2-9
2-5

1
•4

a

^3

1-8

2-6

5-5

1-9

5-8

4-3

2-4

7-6

3-6

•5

3-4

3-0

3-8

1-7

7

N.B. The figures in black type point out when the difference of temperature
is in faTour of the male. Such cases, it is to be obserred, only occur when the

surface-temperature is observed.

December 13, 1881.

Prof. Flower, LL.D., F.R.S., President, in the Chair.

The Secretary read the following report on the additions made
to the Society's Menagerie during the month of November 1881 ;

—

The total number of registered additions to the Society's Mena-
gerie during the month of November was 136, of which 46 were by
birth, 36 by presentation, 33 by purchase, 15 were received on
deposit, and 6 in exchange. TJie total number of departures during
the same period, by death and removals, was 101.

The most remarkable additions during the month of November
were as follows :

—

1. Forty-six young Nose-horned Vipers {Vipera nasicornis), pro-

ced ali ve by a large female of this Serpent acquired on the 1st of

l\
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October last. But few of them long survived their birth ; but the

large number of young produced on one occasion by this venomous

Snake is remarkable, and worthy of record.

2. A Vinaceous Amazon {Chrysotis vinacea), purchased Novem-
ber 30, being of a species new to the Society's collection.

Mr. Sclater exhibited two skins of a Rail obtained from Macquarie

Island, south of New Zealand, and transmitted to him by Sir Greorge

Grey, K.C.B., F.Z.S. The skins were in bad condition and hardly

suitable for exact determination, but appeared to belong to the

species lately described by Captain Hutton as Sallus macquariensis

(Ibis, 1879, p. 454).

Mr. Sclater proposed to deposit these specimens in the British

Museum.

Mr. Henry Seebohm, T.Z.S., exhibited a specimen of the Rusty

Grackle {Scolecophagus ferriigineus) , which had been shot on the

4th of October last, by a workman engaged as a wheelwright, within

a mile of Cardiff, on the grassy flats between the sea and the moun-
tains which are known there as " moors." It had been brought a few

hours after being killed to Mr. Robert Drane, F.L.S., by the man who
shot it, and who was in the habit of bringing to that gentleman any

rare bird that he happened to meet with. It had been shot on the wing

;

and the plumage was in such a perfect condition, that the idea of its

having escaped from a cage seemed untenable. Mr. Drane had known
the man some time as an intelligent though uninformed workman,
fond of birds, and believed perfectly in his bona fides. This bird had
never before been recorded as a British one. It was said to breed

in the arctic regions of the American continent up to the limit of

forest-growth from Labrador to Alaska. The example obtained at

Cardiff appeared to be an adult male in autumn plumage.

Mr. Seebohm also exhibited a specimen of Pallas's Great Grey
Shrike {Lanius major), which had been shot in the April of the

present year, by a gamekeeper, twenty miles west of Cardiff, and
sent in the flesh to a bird-preserver in that town, who bad shown it

to Mr. Drane before skinning it, and in whose possession it had
remained. This species was known to breed from North Scandi-

navia eastwards throughout Siberia, but had not been recorded before

from the British Islands,

The following papers were read :

—
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1. On the Whale-Fishery of the Basque Provinces of Spain.

By Clements R. Markham, F.E.S. (Communicated

by Professor Flower.)

[Eeceived NoTembev 14, 1881.]

My attention was originally drawn to the Basque Whale-Fishery

by observing, during my study of Arctic literature, and especially

while editing the voyages of William Baffin, that the first English

whaling vessels were in the habit of shipping a boat's crew of

Basques to harpoon the whales. I was informed that a whale,

the Balcena biscayensis, had frequented the coasts of the Basque

provinces from time immemorial ; but that it had become nearly

extinct in the 17th century, when the Basques began to extend

their voyages further north and across the Arctic Circle. Hence the

Basques had l)ecome dexterous whale-fishers long before any other

European people had entered upon that perilous occupation.

I fouiul that several naturalists had investigated the history of the

Biscayau whale, notably Eschricht and Reinhardt in Denmark, M.
Fischer in France, and Professor Flower in this country. Full in-

formation respecting these investigations is contained in Eschricht

and Reinhardt's memoir published by the Ray Society iu 1866 ; and

many interesting particulars have since been brought to light re-

specting the whale-fishery so far as it relates to the French Basques,

and to the ports of Bayonue, Biarritz, Guetary, St Jean de Luz, and

Ciboure.

But in looking through the books and papers on the subject, a

list of which was kindly furnished to me by Professor Flower last

June, I did not find any particulars respecting the Spanish ports,

where the Basque sailors are more numerous than in France, and

inhabit a more extensive line of coast. I therefore thought it

possible that, by visiting those ports and making inquiries respecting

the literature of the provinces in which they are situated, and the

local traditions, I might be able to collect some farther information

touching the whale-fishery of the Basques. It has now been sug-

gested to me that such particulars as I have succeeded in bringing

together, from their bearing on the history of the Balcena bis-

cayensis, a nearly extinct animal, would be interesting to the Zoolo-

gical Society. I therefore have pleasure in communicating the

following notes on the subject.

The coast which I personally visited this summer extends from the

French frontier to the Cabo de Penas, including the Basque provinces

of Guipuzcoa and Vizcaya, and the jnirely Spanish provinces of

Santander and the Asturias. It is for the most part bold and rocky,

with lofty cliffs of cretaceous limestone, having strata hove up at

great angles. Occasionally there is a stretch of sand, generally at

the mouths of rivers, and here and there a rocky little boat-harbour.

Forests of oak and chestnut clothe the mountains, with occasionally

open spaces of fern and heather and bushes of arbutus and myrtle.
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In some places the chestnut-groves come down almost to the water's

edge.

Along this coast there are many small fishing-towns. Fuenter-

rabia, on its picturesque hill, overlooks the French frontier. Fol-

lowing the coast to the westward the next port is Pasajes ; and then

comes the city of San Sebastian, which was the centre of the old

whale-fishery. Zarauz is a town stretching along the shores of a

sandy bay. Guetaria is built in a cleft of rocks which are shel-

tered behind the island of San Anton. Zumaya and Deva are at

the mouths of rivers ; and Motrico is a picturesque little town built

on steep slopes like Clovelly, overlooking a rocky bay. These are

the ports of Guipuzcoa.

Ondarroa, at the mouth of its river, where small schooners are

still built, is the first port of Vizcaya, coming from the east. Le-

queitio is a large and more important place, sending out about a

hundred fishing-boats. Next come Mundaca, at the mouth of the

river Guernica, Bermeo, another populous fishing- town with as

many boats as Lequeitio, Plencia, and Portugalete and Santurce in

the bay of Bilbao. These are the principal Vizcayan ports.

The province of Santander has Castro-Urdiales, Laredo and San-

tona on the shores of a large harbour, Santander itself, and San

Vicente de la Barquera.

In the Asturias are the ancient ports of Llanes, Rivadesella,

Villaviciosa, the important town of Gijon, Candas, and Luanco,

From the little village of Luanco to the end of the Cabo de las Penas

is a walk of eight miles ; and this was the most western point I

reached.

The Basque fishermen are a handsome race. They go away on
their fishing-voyages for many days, and are brave, honest, and
industrious ; while both men and women are always cheerful and light-

hearted. They belong to a people who, for centuries, have repelled

foreign invasion, have enjoyed free institutions, and made their own
laws. The Basque fishermen are the descendants of the old whalers,

and retain their traditions. They have, from time to time, produced

naval worthies whose names are historical. Among them are Se-

bastian del Cano, a native of the little fishing-town of Guetaria, who
was the first circumnavigator of the globe ; Legaspi, the conqueror

of the Philippine Islands ; Machin de Munguia, the Spanish Gren-
ville ; and Churruca, whose gallantry at the battle of Trafalgar won
for him the admiration of his English foes.

Such men were the product of the whale-fishery, which was for

the Basques, as it has since been for the British, an admirable nursery

for seamen.

My first inquiries had reference to the antiquity of the Basque
whale-fishery. The following facts show that it was a well estab-

lished trade in the 12 th century ; so that it probably existed at

least two centuries earlier. King Sancho (the Wise) of Navarre
granted privileges to the city of San Sebastian in the year 1150. In
this grant there is a list of articles of merchandise, with the duties that

must be paid for warehousing them ; and whalebone has a prominent
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place in the list : " Carga de boquinas-barbas de hallenas 2

dineros." The same privileges were extended by Alfonso VIII. of

Castille to Fuenterrabia in 1203, and to Motrico and Guetaria in

1204. Ferdinand III., in a royal order dated at Burgos the 28th

September 1237, gave similar priviliges to Zarauz. And this docu-

ment contains further proof of the antiquity of the whale-fishery ;

for a claim is made that, in accordance with custom (" sicut forum

est "), the King should have a slice of each whale, along the back-

bone, from the head to the tail. The custom here referred to in-

dicates the antiquity of the fishery. At Guetaria it was the custom

to give the first fish of the season to the King, who usually returned

half.

Another proof of the importance of the whale-fishery on the

northern coast of Spain, and probably also of its antiquity, is the

fact that no less than six of the towns have a whale for their coat

of arms. This charge is in the arms of Fuenterrabia. Over the

portal of the first house in the steep old street of Guetaria there is

a shield of arms consisting of a whale amidst waves of the sea. At

Motrico the town arms consist of a whale in the sea, harpooned,

and a boat with men holding the line. The same device is carved

on the wall of the Town Hall of Lequeitio. The arms of Bermeo

and Castro-Urdiales also contain a whale.

I was assured that vigias or look-out posts were established on the

headlands, and high up the mountains overlooking the fishing-towns,

whence notice was given directly a whale was seen spouting in the

offin" ; and soon the boats were in pursuit. On the mountain of

Talaya-mendi (" Look-out mountain") above Zarauz, there are some

ruined walls, which, according to Madoz, are the remains of one of

these watch-towers, whence warnings were sent down the moment a

whale was in sight.

In some of the towns there are records which throw light on the

whale-fishery ; but (chiefly during the French occupation) most of the

ancient archives have been destroyed or are lost. Fortunately this

is not universally the case. In the town of Lequeitio eight of the

"libros defabrica" or fabric rolls of the church, commencing from

the year 1510, have been preserved, which contain much interesting

information.

The most ancient document relating to whales in the Lequeitio

archives is dated September 11th, 1381. It is there ordered and

agreed by the Cabildo that the whalebone taken shall be divided

into three parts, two for repairing the boat-harbour, and the third

for the fabric of the church. The same order is repeated in another

document dated 1608.

In the " libros defabrica de la iglesia de Lequeitio" there is a

list of the whales killed, in various years, by the boats of Lequeitio,

from 1517 to 1661.

1517. Two whales killed.

1525. Eeturns in money value.

1531. January and Februai-y, two large and one small whale killed.

1532. None killed.



972 MR. C. R. MARKHAM ON THE WHALE-FISHERY OF [DcC. 13,

1536. Two large whales and one small.

1538. Six whales killed.

1542. Two whalea billed.

1543. One whale wounded by the Lequeitio people, but captured at Motrico.

Divided between the two towns.

1543. Two whales killed, mother and yonng. The Mayor-domo working
all day at the whalebone, and received 2 rials.

1546. February 24 a whale killed in front of St. Nicholas Island. The
bones yielded 9i ducados.

1550. Two whales killed.

1570. One whale killed.

1676. One whale killed.

1578. One whale killed.

1580. Three and a young one.

1608. One whale killed.

1609. Three whales killed.

1611. Two small whales killed, in concert with the men of Andarroa,
which led to a law suit.

1617. One whale knied.

1618. One whale killed.

1619. One whale killed.

1622. One wliale killed with its young.

1649. Two whales killed.

1650. Two whales killed.

1657. Two whales killed and two young.
1661. One whale killed.

In the "libro de fabrica " including the years from 1731 to 1781
there is no mention of a whale, nor in the two succeeding books.

The sailors went long voyages in search of them. But in 1712,

fifty years after the last entry in the books, there were boats and
apparatus for catching whales. In 1 740 it was said that there were
no sailors in Lequeitio, all having gone on long whaling voyages.

In a record of a marriage at Lequeitio on July 15th, 1712, among
the goods of the bride are mentioned a whale-boat with sails, lines,

harpoons, and apparatus complete. Of the bridegroom it is said

that " be was clothed decently, having four coats of London cloth,

a good chest to keep his clothes in and another for travelling, a

mattrass, pillow, and blanket, and needful clothes for going to sea."

So that between them they were well prepared for a whaling expe-

dition.

These entries at Lequeitio indicate that during tlie sixteenth cen-

tury the whales were abundant ; for if this was the catch of only

one village out of at least twenty along the coast, we may fairly

multiply it by at least ten for the average yield of the fishery.

In the books of the " Cofradia de Marchantes" of Zarauz there are

similar records, from which it appears that between the years 1637
and 1801 as many as .55 whales were killed by the Zarauz people,

whose prowess was known throughout the Cantabrian coast. There
is one noteworthy tradition at Zarauz, to the effect that two young
sailors, without any help, chased, harpooned, and killed a large whale,

and brought it safely to the beach. This deed is immortalized on im-
perishable stone. Over the portal of a house in Zarauz, no. 13 Calle

de Azara, there is an inscription, now in the greater part rendered
illegible by time, but with letters of the shape and style used in the
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sixteenth century. To the left of the inscription there is carved a

harpooned whale, with the line fastened to a boat, in which are two
men. Don Nicolas de Soraluce, the learned historian of Guipuzcoa,

told me that an old resident in Zarauz, named Belaunzaran, liad

often spoken to him of the feat recorded on tliis stone slab, adding

that he used to hear his grandmother explain that the carving

represented the harpooning and killing of a whale by two young
sailors in a single boat. This deed was considered worthy of being

handed down to posterity ; and the stone was therefore placed over

the door of the house of these two brothers, or, as some say, a father

and son.

There are some other records as to the disposition of the whalebone.

By an order dated Nov. 20th, 14/4, the town of Guetaria gave half

the value of each whale towards the repair of the church and of

the boat-harbour. In San Sebastian, according to an ancient custom,

the whalebone was given to the '' Cofradia''' (brotherhood) "of
San Pedro."

It is clear that the whales, close along the coast, became very

scarce in the middle of the seventeenth century, when the entries

at Lequeitio cease, and that the Basque sailors then began to seek

the means of exercising their special craft by making long voyages,

even to the Arctic regions. Such voyages were occasionally made
at a still earlier period. It is stated by Madoz that a pilot of Zarauz

named Matias de Echeveste was the first Spaniard who visited the

banks of Newfoundland, and that, according to a mem.oir written by
his son, he made 28 voyages from 1545 to 1599, the year of

his death. In the accounts of the first English whaling voyages

to Spitzbergen, in the collection of Purchas, we read of Basque
ships from San Sebastian frequenting those Arctic seas in search of

whales, and of the overbearing way in which their captains were often

treated by the Enghsh. Nevertheless the English were glad to

ohtain the help of the Basque sailors to do for them the most perilous

and diificult part of the work, namely the harpooning and killing of

the whales.

I gather from Eschricht and Reinhardt's memoir that this

Biscayan whale was known to the French Basques as the "Sarde,"
and was the same as the " Nordl'aper" of the Dutch and North
Germans, and the " Uletbay " of Iceland, a whalebone whale, but

smaller and more active than the great Greenland Whale. The
Konge-speil (an ancient Norwegian record) has a passage to the effect

that " those who travel on the sea fear it much ; for its nature is to

play much with vessels." Belonging to the temperate North Atlantic,

it is described as much more active than the Greenland Whale, much
quicker and more violent in its movements, more difficult and
dangerous to catch. It is smaller and has less blubber than the

B. imjsticetus, the head shorter, and the whalebone much thicker

but scarcely more thair half as long.

For centuries the Basques had attacked and captured this for-

midable Cetacean ; and they, in fact, monopolized all the experience

and skill which then existed in connexion with the craft and mys-
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tery of whale-fishing. To the sailors of all other nations it was
an unknown business, appearing all the more perilous from their

lack of knowledge. So it was natural that the hardy and in-

trepid fishermen from the Cantabrian coast should be in requisition

as harponeers as soon as the English and Dutch entered upon the

Arctic whale-fishery, early in the seventeenth centurJ^ Along with

their services, we also borrowed their words. Harpoon is derived

from the Basque word Arpoi, the root being ar, " to take quickly."

The Basque Harpoinari is a " harponeer."

There is a letter still extant at Alcala de Henares, from James I.

of England to the king of Spain, dated 1612, in which permission is

asked to engage the services, on board English vessels engaged in the

Arctic whaling-trade, of Basque sailors skilled in the use of the

harpoon. The fact that Basque boats' crews were frequently shipped
seems to show that this request was granted. In the whaling fleet

fitted out for Spitzbergen in 1G13, under the command of Benjamin
Joseph, with Baffin on board the general's ship as pilot, 24 Basques
Mere shipped. Orders were given that " they were to be used very

kindly and friendly, being strangers and leaving their own country

to do us service." The English seem to have adopted the fishing-

rules of the Basques, as well as to have benefited by their skill and
})rowess. Thus we read of an order being given because " the order

of the Biscaines is that whoso doth strike the first harping-iron into

him, it is his whale, if his iron hold." The Basques went out to

attack the whales in the offing, while the English got ready for

boihng-down. We read :
—" News was brought to us this morning

that the Basks had killed a whale ; therefore we hasted to set up our
furnaces and coppers, and presently began work ; which we con-
tinued, without any want of whales, till our voyage was made "

—

thanks to the Basques. In another place Baffin calls the Basques
" our whale strikers."

Of course the English, in due time, learnt to strike the whales
themselves ; but the Basques were their instructors ; and it is there-

fore to this noble race that we owe the foundation of our whaling
trade.

In travelling along the coast, I found a universal tradition of the

whale-fishery ; and often the families of fishermen had the harpoons
hanging in their houses, which had been there for generations.

They still have occasion to use them when porpoises come within

range ; and on board one of the Gijon steamers there was a

man with unerring aim. But many harpoons hang on the walls as

relics of the old whaling days. At Laredo the fishermen brought
me a harpoon of peculiar construction. The point was narrow and
very slightly barbed ; but there was a hinge halfway up the point,

which was kept in line with the shaft by a ring. When the harpoon
entered a whale, the ring slipped, the hinge turned, and the point

came at right angles to the shaft, making it impossible for the har-
poon to come out again. Baron Nordenskiold informs me that this

kind of harpoon is used by the Norwegians to kill the white whales.

At Llanes, in Asturias, I found a large palatial house which was
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formerly the " Qasa de Ballenas," or house where business connected
with the whale-fishery was transacted. At Gijon there is also a
" Casa de Ballenas,^' and a street called Whale-lane. These names,
with the coats of arms and traditions, are all relics of the old whalinn-

days. At San Sebastian, too, there are enormous tinajas, or
earthenware jars, in which the oil was stored.

It was at one time supposed that the Balcena biscayensis had
become quite extinct ; but this is certainly not the case. Whales
are seen on the Cantabrian coast at intervals of about ten years. In
1844 a whale was seen off Zarauz. Boats went out, and it was hit

;

but it broke the lines, and got away with two harpoons and three
lances in its body, after having towed the boats for six hours. On
the 25th of July 1850, early in the morning, a whale appeared off
Guetaria. Boats quickly pursued it ; but the harponeer missed his
aim, and the whale went off, heading N.W. In January 1854 a
whale and her two young entered the bay of San Sebastian. One of
the young whales was singled out for attack ; but tlie mother made
desperate efforts to defend it, and once broke the line. Eventually the
mother and one calf escaped, while the other was secured. Of
course, with proper boats and apparatus, and if tbe fishermen had
had a little of their ancestor's experience, all three would have been
caught. It was the skeleton of this young whale that Professor
Eschricht purchased at Pampluna. It is now at Copenhagen.

While I was at Gijon, in the Astunas, I was told by an old
fisherman that a whale had been caught, about twenty years ago,
by the villagers near the lighthouse on Punta de Peiias. The story
was not believed by merchants and otiiers of whom I made inquiries

;

so I thought it best to investigate the matter myself. I therefore
went westward to the little fishing-village of Luanco, and next day
proceeded on foot across a wild mountainous country to the light-
house of Punta de Penas—a distance of IQ miles there and back.
There, in the courtyard of the lighthouse was a whale's jaw-bone ;

and the man in charge corroborated the story. But he added the
curious statement that the whale was dead and half flensed, driftino-

in under the land, when the villagers first saw it and went out in
their boats to tow it on shore. I also found parts of the rib-bones
in the granary of a farm-house at Viodo, a hamlet near the light-
house.

The last whale of which I obtained intelligence was sighted be-
tween Guetaria and Zarauz on the 11th of February 1878. Many
boats went out from those two places, and one boat from Orio. The
first harpoon that kept fast was thrown by a smart youno- sailor of
Guetaria, the countryman of Sebastian del Cano, the first circum-
navigator of the globe. He is now in the Spanish navy. Even-
tually the whale was killed and towed on shore. No one derived
any benefit, because there was a law-suit tried at Azpeitia. It
appears that the harpoon was of Guetaria, but that the line belono-ed
to Zarauz. Meanwhile the whale became unpleasant and had* to
be blown up. The authorities of San Sebastian, however, throuo-h
the intervention of Don Nicolas Soraluce, secured the bones ; and the



976 MESSRS. LISTER AND FLETCHER ON THE [UcC. 13,

skeleton is now carefully set up in the small museum in that city.

It is 48 feet long ; and part of the whalebone remains in the jaw.

There are also bones of a whale found in the sands at Deva, in the

same museum. T was given part of a whale's rib dug up on the

Lecjueitio beach; and a jawbone, which was long in the courtyard

of the palace of the Marques de San Estevan at Gijon, is now pre-

served in the Jovellanos Institute of the same town. Of course

there must be any number of bones buried in the sand of the beaches

where so many hundreds of whales have been flensed in former

centuries.

In 1878 the accomplished historian of Guipuzcoa, Don Nicolas

Soraluce, printed a pamphlet at Vitoria on " tlie origin and history

of the whale and cod fisheries," which contains much interesting

information. I may add that Seiior Soraluce is preparing some
additional chapters on the whale-fishery, and that he expects to

obtain copies of interesting documents relating to the same subject

from the archives of the Ministry of Marine at Madrid.

2. Ou the Condition of the Median Portion of the Vaginal

Apparatus in the Macropodidse. By J. J. Lister^ B.A.,

F.Z.S., St. John^s College, Cambridge,, Demonstrator

of Comparative Anatomy in the University of Cam-
bridge, and J. J. Fletcher, M.A. (Syd.), B.Sc. (Lond.).

[Eeceived November 8, 18S1.]

In the Marsupialia, as is now well known, the female reproductive

organs consist of two ovaries, two oviducts, two uteri, two vaginte,

a urogenital sinus, and a clitoris. The vaginte are variously compli-
cated in the various families comprising the order ; but in the Kan-
garoos the vaginal apparatus may be described in general terms as

consisting of a median pprtion (formed by the union and more or

less complete coalescence of the portions of the Mlillerian ducts

which succeed the uteri), and of the two lateral portions (which
curve outward and backward somewhat like the handles of a vase,

and open distally, but without making any projection, into the uro-

genital chamber). They are what are usually known as the two
vaginse. The median portion is usually described as approaching
the urogenital chamber more or less closely, but as ending blindly,

thus forming a cul-de-sac, and as being connected with it simply by
connective tissue.

A considerable number of observers have met with the median
vaginal portion in a condition very different from that just described,

inasmuch as its tissue was found to be continuous with that of the
urogenital passage, and, what is still more interesting, the two
chambers communicated with one another by au aperture situated

immediately above that of the meatus urinarius.
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Tliough several anatomists have met with uterine foetuses in situ,

no one as yet seems to have had the good fortune to find an embryo
in any part of the vaginae ; consequently there has been much con-
troversy as to the route taken by the embryo in passing to the uro-
genital passage. Some writers maintain that it comes down one of
the lateral canals ; while others affirm that these serve only for the
conveyance of tiie semen, and that the embrj'O passes directly from
the median vaginal canal into the urogenital chamber.
We have ventured to bring the subject under the notice of the

Society for several reasons. First, because we have found the open
condition in some species in which it has not Jiitherto been recorded

;

secondly, hecause the text-books used by students in this country
either refer to the subject only very briefly, as in Prof. Owen's * Com-
parative Anatomy,' vol. iii., or nor at all, as in the manuals of Profs.

Gegenbauer, Huxley, and Macalister ; thirdly, because, with the
exception of Home and Owen, no English observers seem to have
noticed the open condition of the median cul-de-sac, while it has, as

we shall show presently, attracted the attention of a considerable

number of continental investigators. As will be pointed out later

on, many of the observations already recorded are almost valueless,

because the observers have not referred their specimens to any genera
or species, or because they have been unable or have neglected to

offer any evidence as to whether the animals they are dealing with
had certainly produced young or not.

Before giving the details in connection with our specimen, it will

be interesting to state briefly the results already obtained. As far

as we can learn, the observers who have investigated the condition

of the m-edian vaginal canal, and have published the results arrived

at, are the following— Home, Cuvier, Seiler, G. St.-Hilaire, Owen,
Cams, Vrolik, Poelman, Alix, Luca, Pageustecher, Garrod, and
Brass.

Sir E. Home\ who published an account in 1785, seems to have
been the first to give a description of the female reproductive organs
of the Kangaroo. This writer says that impregnated uteri had reached
John Hunter before his death, but that from want of leisure the
illustrious anatomist was prevented from giving them the attention

they deserved. Home does not say how many specimens came under
his own observation, nor to what species they belonged. In one of
his specimens he found the median vaginal portion (uterus of Home)
a veritable cul-de-sac. In another specimen he found the median
vaginal portion (uterus of Home) in communication, by a small
aperture, with the urogenital chamber (vagina of Home). Finding
what he took to be an embryo in the median vaginal canal (uterus

of Home), he supposed that he was dealing in this case with an im-
pregnated uterus, and in the previous case with one in the virgin

condition ; and he came to the conclusion that the median vaginal

portion was impervious in the virgin state, that during pregnancy

' Phil. Trans. Ixxxv. 1785, pp. 222-230; also Lect. on Comp. Anat. vol. iii.

pp. 341-370.

Proc. Zool. Soc— 1881, No. LXIII. 63
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an orifice large enough to admit a liog's bristle was to be met with,

and that " immediately after parturition, the parts are nearly brought

back into their original state ; the only circumstance deserving note

is, that the opening leading directly from the uterus (that is the

median vaginal canal) to the vagina (urogenital sinus), which is not

met with in the virgin state, after being enlarged by the passage of

the foetus, forms a projecting orifice and almost wholly conceals the

meatus urinarius."

Concerning the views of Cuvier and of Geoffroy St.-Hilaire we are

not able to say much. From allusions in several of the papers shortly

to be mentioned, it would appear that Cuvier was opposed to the

view that a direct communication existed between the median vaginal

and the urogenital chambers, while G. St.-Hilaire was in favour of

such a view. Owing to the want of satisfactory references, we have

been unable not only to meet with the original papers in which these

two distinguished authors enunciated their views, but also to find

any descriptions of actual dissection. In the Enghsh edition of the

'Regne Animal,' however, the following passage occurs :—"The matrix

of the animals of this order (Marsupialia) does not open by a single

orifice into the extremity of the vagina, but communicates with the

canal by two bent lateral tubes."

In 1828 Seller' published his observations on a "Kangaroo"
which had a mammary foetus in the pouch. He says :—" Noch
immer findet man in mehreren neuern Schriften die alte Meinung
wiederholt, es entstehe zur Zeit der ersteu Geburt des Fotus eine

Oeffnung in dem Gebarmutterhalse, gleich hinter der Harnrohren-

miindung, durch welche der Embryo geboren werde. So unwahr-

scheinlich mir auch immer diese Ansicht erschien, so sprechen doch

Home's Beobachtungen dafiir, und ich untersuchte daher nicht nur

die Gebarmutter ganz gen an, sonderu fiillte sie auch von einer Mut-

tertrompete aus mit Quecksilber so stark an, dass sie ganz gespannt

ausegedehnt wurde : allein es zeigte sich keine Spur einer Oeffnung,

und est ist mir nun gar niclit mehr zweifelhaft, dass der Embryo
durch die seitenkanale der Gebiirniutter gelioren werde, deren Ueber-

gangsbildung zu den Eyergjingen Geoffroy St. Hilaire sehr richtig

nacliweist."

In 1834 Prof. Owen- published his paper "On the Generation of

the Marsupial Animals, with a Description of the impregnated Uterus

of the Kangaroo," from which we quote the following passage :

—

''The foetus has been conjectured to pass into theurethro-sexual cavity

by a direct aperture formed after impregnation at the lower blind

end of tlie cul-de-sac; but I have not been able to discover any trace of

such a foramen in two Kangaroos which had born young, and besides

I find that this part of the vagina is not continuous by means of its

proper tissue with the urethro-sexual canal, but is connected to it by
cellular membrane only ; and the structure is agreeable to what is

presented in the simpler forms of the marsupial uterus, as inDicMphys
dorsigera and the Petauri, in which the culs-de-sac do not even come

1 Isis, 1828, pp. 475-477.
2 Pliil. Trans, cxxiv. 1834, pp. 333-3(i4.
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into contact with the luethro-sexual passage." Ahiiost itienticiilly the

same statement is ie[)eated on page 31(i of the same writer's article

on "Marsupialia" in vol. iii. of Todd's 'Cyclopifidia of Anatomy
and Physiology' (1839-1847). On page 319 of the same article,

moreover, the following words occur :—" I have already shoviMi that

one of the chief grounds of the theory of marsupial generation there

proposed (that is Home loc. cit.) is untenable, the supposed remains

of the foetus, described as being situated in the corpus uteri (vaginal

cul-de-sac) being nothing more than a portion of the inspissated

secretion commonly present both in this sac and the lateral canals.

The temporary orifice by which the fcetus is stated to pass immedi-

ately from the so-called corpus uteri into the vayina {urogenital pas-

sage) does not exist."^ We do not understand why Prof. Owen uses

the term " temporary orifice." The passage of Home's already

quoted seems to show that after parturition he regarded the orifice

as being permanently established. Apart from this, however, it

would seem that Prof. Owen did not accept either the conclusions or

the facts of Home. As we shall point out further on, in 186S Prof.

Owen made the very important admission that in II. bennetti the

aperture of communication between the median cid-de-sac and the

urogenital canal is doubtless normal, at least, after parturition.

Cams in his Manual" (183-1) speaks of having dissected a Kan-
garoo which had a young one about 8 inches long in the pouch. He
found a means of communication between the two chambers. It is

true that in this, as in other cases, the aperture was glued up, or

plugged with mucus ; but this is a matter which has nothing to do

with the question whether the median vaginal portion is always

and under all circumstances a blind sac, or whether during and after

parturition there is not a possible means of communication between

the median vaginal portion and the urogenital sinus.

In the same year Prof. Owen' published an account of the female

organs of a specimen of Macropus parryi ; and alluding to the mesial

cul-de-sac of the vagina, the author says that it " did not extend quite

so far down in M. parryi as it does in the better-known species."

No allusion is made to the breeding of the animal ; but its history

is well known and has been recorded both by Bennett ' and by Water-

house^. If this female, whose history is so minutely recorded, had

ever produced young, no doubt such an event would not have been

passed over in silence. As it is we think it extremely probable tiiat

the animal died a virgin.

In Vrolik's paper^ " Ontleed en naturkundige aanteekeningen

over den grooten Kangaroo (31. major)," published in 183G, the

female organs are described and figured. With the aid of a friend

we have been able to make out that he found the mesial cul-de-sac

* The italics are oui- own.
^ Lehrbuch cler vergl. Zootomie, 2ud ed., 18.34.

^ P. Z. S. 1834, p. Ifti
' Trans. Zool. Soc. vol. i. 1833-183.5, pp. 29.")-300.

^ >'at. Hist, of Mammalia, vol. i. pp. 113-114.
•^ Hoeven en Vriese, Tijdschr. iii. pp. 291-35().

63*
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closed ; but we do not know if lie had any evidence whether the

animal had ever had young.

In 1851 Prof. Poelman^ of Gand, published an account of his

observations on a female specimen oi Ilalmaturusbennetti, in which

he found "que la meme partie (median vaginal canal) communique

librement avec le vestibule genito-urinaire." Prof. Owen was the

first who met with this condition in this species. We subjoin his

account of his discovery, which was published in 1852\;—"In a

specimen of Macropus (Halmaturus) bennetti which I dissected in

1845, I detected a natural aperture of communication between the

median cul-de-sac and the urogenital canal. I had the pleasure of

showing the specimen to Dr. Poelman during a recent visit of that

eminent comparative anatomist to the Hunterian Museum, and of

thus confirming the observation which he had, independently, made
of a similar modification of the female generative organs in a speci-

men of the M. bennetti dissected by him at the University of

Gand."
Prof. Owen, in his " Notes on the A.nRtomy of Dendrolagusinustus,"

published iu 1852^ says:—"The lateral bent vaginal canals are

shorter in proportion than in 3J. major ; but the median vaginal

cul-de-sac was closed, as in that species." This specimen was the

first living representative of the species exhibited in Europe. It

lived in the Society's Gardens for four years. Of its early history

there is no record, as far as we know ; but it was probably captured

when young. If this rare animal had bred during its sojourn in the

Menagerie, such an interesting event would naturally have been

mentioned in Prof. Owen's paper. There is no allusion to any such

event ; and it would seem very probable that the female in question

was a virgin.

In a paper published in 1857^, Vrolik described the anatomy of

a female specimen of Dendrolagus inustus. From this we gather

that he found the median canal closed.

In 1866 Alix^ met with the open condition in a female of ZTa/wza-

turus bennetti, and, being unaware of the papers of Owen and Poel-

man, published his discovery as a new one. To this Profs. Poelman*
and Owen' promptly replied. From the former's reply we subjoin

tlie following extract (p. 399) :
—" J'ajouterai que, depuis la publi-

cation de ce travail [that is, his paper already referred to] j'ai eu
1' occasion de verifier cette disposition anatomique [that is, the open
condition] chez d'autres individus appartenant a la meme espece

{H. bennetti), et en ce moment je ne conserve plus aucun doute sur

£on existence constante." From Prof. Owen's reply we quote as

' Bull, de I'Acad. Roy. de Belgique, xviii. 1851, p. 599.
"" P. Z. S. 1852, p. 106.
3 Ibid.

* W. Vrolik, " Ontleed kiiiidige nasporingen omtreiit Dendrolagus invshis,"

Verbandelingender Kouinklijke Akadeniie van Wettenschappen, &c. &c. Amster-
dam, vol. V. of series iv., 1857.

^ Compt. Eend. Paris, Ixii. 1866, pp. 146-148.
6 Ibid. pp. 399^00.
'' Ibid. pp. 692-596.
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follows:—"Dans le Macropus, les culs-de-sac vaginaux commini-
qiient entre eiix, et la cavite commune s'ctend jusqu'au vestibule

uretro-genital, mais sans y deboucher. C^ est ce que j ai constate chez

des femelles de I'espece M. major, qui avaientfait les petits an mains
deux /bis. Dans VUcdtnafurus, le cul-de-sac non seulement atleint

le fond du vestibule un'tro-genital, mais il y debouche, comme on I'a

montre depuis longtemps."

In 1 867 Prof. Lucii^ published the result of his investigations made
upon three females, two of which belonged to H. bennetti, and the

third to //. billardieri. The latter and one of the former were adult

;

and in both cases Luca found a direct communication between the

median vaginal portion and the urogenital sinus. In the third speci-

men, which was a not full-grown female, he found the median vaginal

cul-de-sac closed.

In 1868 Prof. Owen's Comp. Anat. vol. iii. was published, in which
the only reference to the subject is as follows (p. 683):—" In H. ben-

netti I found an aperture of communication between tlie median cul-

de-sac and the urogenital canal ; and, as the same structure has been
observed in two otiier specimens, it is doubtless normal, at least after

parturition. The fact, however, does not justify the conclusion that

the lateral vaginal canals convey exclusively the semen for impregna-
tion, and that the median canals, which, as a rule, are closed and
distinct from each other, serve only to transmit the foetus to the

urogenital passage."

In 1869 Lucii- published an account of his examination of a

second adult specimen of H. bennetti, which had a mammary foetus

2-2| inches long in the pouch. In this case also the median vaginal

canal communicated with the urogenital sinus.

In 18/1 Prof. Pagenstecher^ of Heidelberg, published an article

" Ueber den Embryo von M. major." This observer found a foetus

in the left uterus ; and he says :
—" dass Owen ganz Recht hat, indeni

er sagt dass bei M. major iiberhaupt eine Communikation des mit-

tleren Scheidenblindsacks mit dem von ihm als Vorhof bezeichneten

Abschnitt nicht besteht, wogegen H. ruficollis {bennetti) die voll-

standig offene Verbindung zeigt."

In 1875, Prof. Garrod^ in speaking of //. luctuosus (Dorcopsis

luctuosa) writes :
—" The uterus is perfectly jNlacropine, as are the

vaginae. No direct communication could be found between the

uterine pouch of the vaginae and the common vaginal canal."

In a paper by Erass^ pubhshedin 18S0, examples of three genera

of Macropodidse are described and figured. In no instance is it

stated whether young had been born or not. A specimen of
" 3Iacropus ffiffantens " was found to have the median vaginal canal

ending blindly ; and tlie figure shows its posterior end quite free from
the urogenital chamber.

1 Der zool. Garten, viii. 1867, p. 418 & p. 471.
2 Der zool. Garten, x. ISC.'J, p. 61.

' Halle Zeitschrift, iii. 1871, p, 526. * P. Z. S. 1875, p. 57.
' Beitriige zur Keuntniss des weiblicben Urogenitalsystems derMarsupialen,

von Arnold Brass. Leipzig, 1880.
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In three specimens of Halmaturus bennetti the condition of the

median canal is alluded to. In one (p. 17), "Der durch die Ver-

schmelzung der oberen Theile der vaginae zu Stande gekommene
mittlere Theil desselben, welcher unsbisher [i.e. in the forms before

described] als Blindsack entgegentrat .... bleibt bei Maci-opus

bennetti nicht Blindsack, sondern offuet sich direct gegen den sinus

urogenitalis hin." Another specimen, named J/awo/jiW 6e«we^<j, and

having its generative organs fully developed, agreed with this in all

respects except that there was no median communication, a quite

thin partition separating the two chambers. This circumstance led

to doubt in the author's mind as to the identity of the species. The
open condition was also found " bei einem noch nicht ausgewachsenen

Examplare von M. bennetti.''

In a specimen of the genus Hypsiprymnus (sp. ?) the median por-

tion of the vaginae is described and figured as extending nearly as

far back as the urogenital sinus, but not coalescing therewith.

In 1879^ Alix pubhshed the following :—"En etudiant en 1866 les

organes de la generation d'un Halmaturus bennettii j'avais trouve que

le fond du vagin median s'ouvrait directement dans le vestibule uro-

genital et j'avais cru pouvoir en conclure que cet orifice devait don-

ner passage au foetus conformement a I'opinion admise autrefois par

Everard Home—opinion combattue par Cuvier et par M. R. Owen
qui n'ont trouve aucune trace de cet orifice sur le Kangaroo geant.

Depuis ce moment cette question n'a pas cessce de me preoccuper,

mais je n'ai trouve que bien rarement 1' occasion de faire de nou-

velles verifications. Les Halmaturus etant beaucoup plus communs
en Europe, j'ai pu renouveler plusieurs fois ma premiere observation ;

mais de I'autre part je n'ai pas trouve de communication entre le vagin

median et le vestibule urogenital soit sur le Sarigne, soit sur le

Peramele, et je n'en ai pas trouve non plus chez un Kangaroo geant

(Macropus major) ou le fond du vagin median etait comme sur

les siijets dissequcs par Cuvier et par M. R. Owen, separe du vesti-

bule par une petite couche de tissu conjonctif.

" Ces faits me portaient a, admettre definitivement que les Halma-
turus rcalisaient une exception, quand de nouvelles observations

m'ont faire voir que la question ne pent pas encore etre resolue de

cette maniore.
"1°. Sur une Phascolome wombat le vagin median communiquait

avec le vestibule urogenital par un petit pertuis l)ien distinct. Une
injection d'eau poussee dans la poche sortit par cet orifice, et un petit

stylet introduit doucement par I'ouverture penetra dans la poche.
"2". Srr deux Kangaroos roux (21. rufus) la communication se

faisait par un large orifice. L'un d'eux avait produit un petit, mais

chez ce petit, qui etait une femelle et dont la taille atteignait le -^

de celle de hi mere, la communication n'existait pas et la conforma-

tion etait semblable a celle que I'on a observee jusqu'ici chez le

M. major.

"En voyant que chez le J\J. rufus la communication ne se fa

qu'apros la naissance on est porte a penser qu'il pourrait bien

' Bulletin Societe Zoologique de France, 1879, p. 118.
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etre de meine chez le M. major et que la question ne sera entiere-

ment resolue pour cette espece qu'apres rexamen de I'appareil

genital d'une femelle qui aura ccrtainemcut accompli I'acte de la

parturition."

We will state here what we have been able to gather from the

preparations in the Museum of the Royal College of Surgeons which

have any bearing on this point.

The preparation 2739 of the Physiological series is an example

of the generative organs of a young Ilacropus major, in which the

median canal is stated in the Catalogue to be closed.

No. 27iO and 2740 b exhibit preparations of the same species,

in which it is also closed.

No. 2740 c also exhibits the closed condition in the median canal

" of the Kangaroo."

No. 2740 D has the following note relating to it in the corrected

copy of the Catalogue (vol. iv. p. 1.57) :
—" No. 2740 d. The female

organs of a small species of Kangaroo {M. penicillatus), showing a

direct communication, through which a bristle is passed between

the common mesial cul-de-sac and the urogenital sinus. ( In Museum
before 1861, but not catalogued.)"

In vol. v. p. 115 there is the following entry :
—"34G0 d. The

female generative organs of the same species [M. major, Shaw] of

Kangaroo, killed towards the close of uterine gestation, with the left

impregnated uterus laid open, showing a portion of the thin unvas-

cular chorion which enclosed the embryo and its appended sacs.

" Prepared by Mr. Owen from a specimen presented by Dr. Sweat-

man."
On examining the specimen itself it is found to be in the following

condition :—The urogenital sinus has been slit up ; and a window has

been cut in the wall of the median vaginal chamber. Through the

window in the latter the upper end of a brown glass rod is distinctly

seen, while its lower portion is as plainly seen in the urogenital sinus.

Now, in regard to this structure, upon which the catalogue is silent,

the question naturally arises, to what is the glass rod intended to call

attention ? If its presence does not mean that there was naturally

a communication between the two chambers, then what does it mean ?

If it be true that the two chambers really did communicate, tiien

it is remarkable that such a unique specimen should never have been

described.

In the article " Marsupialia " Prof. Owen speaks of having re-

ceived an impregnated uterus (no gen. or sp. given) from Dr. Sweat-

man. It is possible that this specimen is identical with no. 3460 d

in the Coll. of Surgeons Museum. In the same article there is also

a reference to an impregnated uterus of Macropus penicillatus, which

may possibly be identical with no. 2740 d quoted above ; but neither

in the Catalogue nor in the article is there any indication whether

these specimens had already produced young or not.

The following specimens have come under our observation :

—

Macropus rufus (4).

a. Adult, with young in pouch.
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b. Young of a.

c. An adult.

d. Nearly adult, not bred.

Macropus major (2). '

a. Adult, bred.

b. Adult (?) from the Museum of Comparative Anatomy at

Cambridge.

Hahnaturus bennetti (1), adult.

Haltna turns derbianus (I), adalt from Museum of Comparative

Anatomy at Cambridge.

Halmaturus ualabatus (2).

a. A young one, not bred.

b. An adult, bred.

Petrogale xanthopus (3).

a. An adult, bred.

b. An adult, bred.

c. Young of b, not bred.

DendroJagus inustus (1), probably not bred,

Hypsiprymyius gaimardi (1), bred.

For permission to examine the two specimens from the Museum
at Cambridge we are indebted to the courtesy of Mr. J. W. Clark.

The other specimens are from the Gardens of the Society, and have

been most liberally placed at our disposal by Mr. W. A. Forbes.

In the cases in which it is not stated whether young have been

born or not, we have been unable to ascertain this point.

It will be convenient to commence the account of our specimens

with the description of the Macropus riifus (a).

The animal died in the Society's Gardens on Oct. 12th, It was

an adult; and a young one (6) only 1-^ in. long was found attached

to a teat. The diminutive size of the young showed that it had

only recently been born, and hence that the generative organs were

in a condition most favourable for the study of the point under dis-

cussion, as they had just passed their condition of functional activity

when the animal died.

External examination of them showed a corpus luteum, measuring

a little more than J in. in its longest diameter, in the left ovary. The
blood-vessels supplying the region were much dilated, giving it a very

lurid appearance. The median vaginal chamber appeared more
dilated, especially at its posterior part, than in the other specimens

we have examined.

On opening the median chamber from the dorsal side (fig. 1, p. 98.5)

the mucous membrane presented a red, highly vascular appearance,

and it was covered with a soft mucous secretion. When the uro-

genital canal was opened, the median chamber was seen to open into

it posteriorly by a distinct projecting orifice ^ inch in diameter.

Immediately below this opening is auother, that of the urethra (probe

b). These two openings are situated in the middle line ; on either
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The vaginal apparatus of Macropus rufus, natural size.

The median vaginal canal and the urogenital sinus have been laid open from
the dorsal side. A probe, a, is passed through the posterior unopened
part of the median canal ; the projecting orifice of the latter is seen

between the two longitudinal folds, lying just dorsad of the opening of

the urethra, through which probe b is passed, c c, the posterior openings
of the lateral vaginal canals ; c' c', their anterior openings ; d, the
opening of the left uterus; ej, the lateral vaginal canals; ur, tbe
ureters ; uf, tbe uteri.
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side the ventral wall of the urogenital chamber is raised into two
large distinct folds nearly 5 in. high, which run from the anterior

end parallel with the long axis for some 1| in., gradually sub-

siding as they proceed back. When the urogenital chamber was
opened from the dorsal side, these folds were seen meeting one another

in the middle line and quite shutting off from view the two orifices

situated between them. This is just what Luca observed in Halma-
turus billardieri. The orifices of the lateral canals are outside

tliese folds at the anterior end of the urogenital chamber. The folds

thus divide off a ventral median from a dorsal compartment. The
latter is most spacious at the sides where it is continuous with the

lateral canals. The walls of the urogenital chamber are covered with

fine papillae.

With regard to the condition of the lateral vaginal canals, the

lining membrane was of the usual yellowish-white colour ; there was
no appearance whatever either of special vascularity, or of their

having been recently dilated by the passage of so large a body as the

foetal young. A small delicate ridge on the ventral median wall of

the anterior end of the median chamber, and a low rounded one at

its posterior end, are the only evidences of its origin from two
canals.

The condition of the urogenital organs of the specimen b will be

described later. (See Note.)

With regard to c, we have not been able to obtain any direct

evidence whether it had given birth to young or not. The urogenital

organs presented a similar structure to those of a ; but the walls of

the median canal were much less vascular. The median canal

opened by a well-marked orifice into the urogenital chamber.

The specimen d was bred in the Gardens, and was known not to

have produced young.

The median vaginal chamber is well developed and somewhat
dilated below. Its walls appear quite continuous with those of

the urogenital chamber. The dorsal wall of the median vaginal

chamber was opened ; and the canal was found to end blindly

posteriorly immediately dorsal to the orifice of the urethra ; a thin

semitransparent septu;n divided its cavity from that of the urogenital

chamber. The two longitudinal folds in the latter are as well marked
as in specimen a.

The first specimen (a) of Macropus major which has come into

our possession had produced young in the Society's Gardens.

In this species the lateral canals describe a wider arch and the
median canal became more narrow posteriorly than in J/. i-ufus.

In other respects the arrangement is similar. The median canal,

instead of ending blindly as in tbe specimens hitherto described,

communicates by a distinct and wide aperture with the urogenital

sinus, in the same position as in M. rufus a and c. There are,

however, no distinct longitudinal folds in the vu'ogenital chamber.
The muscular constrictions toward the posterior part of the lateral

canals are well marked, so that a small probe was admitted with difl"!-

culty ; a small fold of mucous membrane projects from the outer wall
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into the cavity of the canal just heyond the constriction, vvhich is so

arranged as to form a valvular barrier to a body passing up the

canal.

We have been unable to obtain any history of the second specimen

of M. major, from the Museum at Cambridge.

The median vaginal canal had been opened in order to display the

interior. The remains of a median septum were visible, and, besides

this, two low crescent-shaped folds of the lining menbrane, which

extend with their concavity forward from the middle line of the ventral

wall to the sides. The median canal when traced back becomes

much narrowed ; it can, however, be followed to a point where it abuts

against the left lateral canal just as this opens into the urogenital

chamber—at a point, that is, just to the left of the middle line.

Although our specimen thus agrees with those of other observers,

in the fact that the median chamber is a cul-de-sac, it differs from

them in the fact that the walls are continuous by means of their

proper tissue with those of the lateral and urogenital canals.

Halmatums bennetti exhibits the open condition of the median

canal. There were well-marked muscular thickenings in the lateral

canals, but no valvular folds.

Halmaturus derhianus (no history) was in a similar condition ; but

the valvular fold was well marked.

The specimen a of Ilulmaturus ualabatus was the first example

in which our attention was drawn to the subject.

It died in the Society's Gardens on June .30th. The measurement

from the nose to the root of the tail was 16 inches—that is, 1 2 inches

shorter than its mother. It was bred in the Gardens, and was

taken on the list of the Society's collection on May 19th, i. e. at the

time when it was old enough to leave the mother's pouch.

The evidence that she had not born young appears to us

conclusive.

It will be observed that only 42 days had elapsed between the date

of entry on the list and tiie date of death ; so, if young had been pro-

duced, it must have been during that period. The period of gestation

which Prof. Owen gives for Macropus major is 39 days. Assuming

a period of about the same length for H. ualabatus, we must sup-

pose that, if _voung had been produced, it was born towards the

end of those 42 days, so that lactation would be at its iieight at the

time of death. Now it was observed at the time (1) that there were no

young in the pouch, and (2) that the teats were so small as not at

first to be recognized ; for we find from the notes taken at the time

that it was not till after a second more careful examination that the

four minute teats were seen, arranged in a crescentic line on the body-

wall of the pouch.

We may take it for certain, then, that the specimen examined had

not born young.

The arrangement found was as follows (see fig. 2, p. 988):—The
median vaginal canal was wide in front and gradually contracted

posteriorly, where it passed by a distinct opening into the urogenital

chamber just above the opening of the urethra. The lateral canals
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did not open immediately at the sides of thi?, but by a common
opening about ^ in. further back. The constriction in the lateral

canals was very distinct.

Fig. 2.

7n.c.

Tlie generative organs of a young Halmafurus ualabatus (not bred).

The bladder, urethra, and urogenital sinus have been cut open along the ventral

median line, a, the opening of the median vaginal canal into the uro-

genital sinus ; a. g, anal glands ; b, the common opening of the lateral

canal into the urogenital sinus ; Bl, the bladder ; I. c, the lateral vaginal

canal; m. c, the median vaginal canal; ov, ovary; B, rectum; r. u,

right uterus; ur, ureter.

The other specimen (6) of this species was an adult which had

born young in the Gardens. The median vaginal canal is distinctly
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open. The two folds in the urogenital canal are well marked. In this

specimen the lateral canals end, as usual, by the sides of tliis median
opening, and not further back as in the young one (a). This may
liave been an individual peculiarity of «.

Fig. 3.

r. l.o.

Tlie vaginal apparatus of DcndroJagus inmitcs, naiural size.

The left uterus, the median canal, the loft lateral canal, and the urogenital sintia

have been cut open along the dorsal aspect. 1. 1, c, left lateral vaginal

canal ; r. I. c, right lateral vaginal canal ; U, the orifice of the urethra in

the urogenital sinus ; ur, the ureters ; tit, the right uterus.

The constriction and cross fold in the lateral canals are very dis-

tinct.

Of the Rock-Kangaroos (Pelroc/ale xanthopus), specimen a bore

a minute young one in the pouch. Tlie median vaginal chamber
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exhibits a rather peculiar structure. The thin median septum—the

remains of the coalesced inner walls of the primitively distinct canals

—remains more perfect than usual ; and at a point rather behind the

middle of the median chamber the septum leaves the middle line

and becomes joined to the right side, thus forming a right cul-de-sac.

The left part of the chamber, however, is continued onward, becomes

more spacious where the right-hand one has ceased, and opens by a

distinct orifice in the usual position. The lateral canals are long,

and show the constriction distinctly. The cross fold, though not

prominent, is visible.

It may be remarked that when the lateral canals were opened they

were found to be filled %vith a yellowish custard-like substance, in

which lay several fibrous irregular structures. Similar hard bodies

were found in the lateral canals of a specimen (2740 b) in the

Museum of the Royal College of Surgeons. Microscopic examination

showed no trace of spermatozoa.

The specimen b had a young one (measuring 8| in. from the

snout to the root of the tail) in its pouch. The young was also a

female.

The condition of the vaginal canals of the mother was just as

in specimen a, except that the median septum was less distinct, and
the lateral canals were empty.

The minute generative organs of the young (c) (which of course

had not bred) were dissected ; and the median canal was found to end

in two csecal pouches separated from the urogenital chamber by a

thiir partition. Externally there is no indication whatever of separa-

tion between the end of the median chamber and the urogenital

canal.

The sj)ecimen of Dendrolagus inuslus was obtained young by the

Society, and had lived alone in the Gardens for nearly three years.

In all probability, then, it had not born young.

In this animal (fig. 3) the lateral vaginal canals are so closely applied

to the median canal that dissection is required to separate them. They
exhibit the constriction and cross fold very distinctly. The median

canal has a well-marked median fold along its ventral wall ; and

delicate trabeculse traversing the chamber complete the septum
here and there. Posteriorly the canal terminates blindly in two

lateral caeca, which are bounded by a thin wall at the sides, where

they abut against the part where the lateral canals open into the

urogenital chamber. The middle line is occupied by a short parti-

tion formed by the coalesced inner walls of the converging lateral

canals, see p. 989.

The specimen of Hypsiprymnus gaimardi had undoubtedly born

young. The uteri open on prominences into the anterior end of the

median vaginal canal ; but the orifices are situated near one another

on the dorsal wall, not at the sides as in other forms. The anterior

part of the median septum is complete, and separates the two open-

ings. The median canal is long and narrow, and passes down with

a median ridge, but no further septum, and ends in two lateral culs-

de-sac, one on either side of the middle line ; but there is no opening.
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The lateral canals pass at lirst directly outward from a point rather

anterior to the uterine orifices ; they then turrt sharply backward, and

after a long even course terminate as usual in the urogenital canal.

The chief peculiarity of the lateral canals is that there is no thicken-

ing of the muscular walls at any point, and no contraction and no cross

fold ; the canal pursues an uninterrupted course.

In his paper (already cited) Brass describes a specimen of the genus

Hypsiprymnus (species not given) which had a large bladder-like

prolongation forward of the region, common to the median and lateral

canals. The median canal is moreover represented as terminating

some distance from the urogenital chamber. In both these points

our specimen differs from his. His figure shows the clear passage

down the lateral canal, with uo muscular thickening and no con-

striction, very distinctly.

In the following Table the condition of the median canal in the

foregoing examples is stated, and also the fact, where it has been

ascertained, as to whether young have been born.

Species.



992 MESSRS. LISTER AND FLETCHER ON THE [DeC. 13,

Table (continued).

Species.
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to show, that vphen the median canal is open and young have been

born the young has passed through this opening on its way to the

exterior, then the fact that this difference should exist among
females which have born young—a difference not only in form

but also in function—appears most strange.

With regard to the otiier species the evidence is far more satis-

factory.

Six specimens o{Macropus rufus have been examined: four of them
bad born young, and the median canal was open ; two of them had

not born young (one was not full-grown), and the canal was closed.

This seems to show that in M. rnfus an opening is formed in the

median chamber either during pregnancy or at the time of parturition.

The two other species of Macropus are isolated examples, and do

not throw any additional light on the subject.

The twenty examples of the genus Halmaturus may be con-

sidered together. It will be observed that in one young one (Luca's

H. hennetti) and in one adult (brass's H. bennettf) the median canal

was found to be closed, and that in all the rest, including two other

young ones (Brass's H. bennetti and our H. ualabatus), it was

open. This seems to show that in the genus Halmaturus the median

canal may become open before the young have arrived at maturity,

but that the thin septum which divides it from the urogenital sinus

may remain perfect till after maturity is reached. In either case what

evidence there is shows that after young have been born the canal

is open.

Our three examples of Petrogale xanthopvs bear out the same

idea ; but whether the cul-de-sac is converted into an open canal

early (as in some Wallabies), or not till young are about to be born

(as in M. rufus), the evidence is not sufficient to decide.

As to the specimen of Dorcopsis luctuosa and the three of Dendro-

lagus inustus, the evidence as to whether young had been born or

not is not conclusive. As far as it goes, however, it is in favour of the

latter supposition. That the canal would be open when young had

been born, however, in the present state of the evidence it would be

rash to assert.

The genus Hypsiprymnus offers a different condition from any we
have considered : it had undoubtedly brought forth young ; and as

undoubtedly the median canal is closed. So far our specimen agrees

with the examples oi Macropus major described by Prof. Owen, and

with the " Kangaroo " described by Seller. It differs from the

former, however, in the fact that the muscular thickening and con-

striction in the lateral canals, which are present in all our other

specimens, are here absent. Thus in this case, in which the young
passed down the lateral vaginal canals, we find a condition of these

canals different from that of any of the other Macropodidae which

we have examined.

The observations on the Kangaroos whose species are not given

are in agreement with those already considered. Home's two ex-

amples are similar to those of Macropus rufus already described ; but

it is not stated whether young had been born.

Proc. Zool. Soc— 1881, No. LXIV. C4
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Carus's specimen, which had bred, corresponds with our example of

Macropus major, with the other species of Macropus, and with the

genera Halmaturus and Petrogale.

Seller's specimen agrees with Prof. Owen's examples of Macropus

major ; but the extent to which the canals are sometimes found

plugged with mucus renders his experiment with quicksilver not

perfectly conclusive.

It appears not improbable that Prof. Owen's examples are identical

with those of Macropus major referred to in his answer to Alix.

These have been already considered.

With regard to the course taken by the young in its passage from

the uteri, when the median canal is closed it must, of course, pass by

one of the lateral canals, whether they be thin-walled and with an even

diameter all the way, as in Hypsiprymnus, or narrowly constricted at

part of their course as in Macropus. When the canal is open, how-

ever, it appears probable that the young passes through that open-

ing, because it is the directer route and there is no narrow strait to

traverse—a view which is supported by the condition in which we
found the vaginal canals in the specimen of Macropus rufus which
had lately produced young, and also by the evidence with regard to

the species M. rufus ; for there is one nearly full-grown example
which had not produced young in which the median canal is closed,

while in four others which had produced young the canal was open.

Conclusion.

The following statements appear to be borne out by the evidence

before us :

—

In the very early condition of the Macropodidee the median canal is

closed.

In some genera, viz. Macropus, Halmaturus, Petrogale (Dorcopsis

and Dendrolaffus?) an opening is formed in the median canal to give

passage to the young. Tliis may take place early in life (Halma-
turus), or not till young are about to be produced {Macropus)

.

In the species Macropus tnajor, however, this opening may or

may not exist, and the young may be transmitted either through the

median or the lateral canal.

In the genus Hypsiprijmnus the median canal remains closed,

and the young passes down the lateral canals, which differ in their

structure from those of the genera above quoted.

Many more observations will be necessary before the question can

be settled for the Macropodidae ; and Alix's note on the Wombat
shows that the open condition may be found outside the limits of this

group.

Note.—It may be well to state here the condition of the vaginal

canals in the young specimen (6) of Macropus rufus.

Owing to the very rudimentary condition of the reproductive organs,

it is not easy to determine the sex from them. The structure was
examined by means of sections cut transverse to the long axis of the
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body. The sections of the genital gland were compared with sections

of the ovary and testes of the young Rabbit (22-30 days)'; and the

structure was found to resemble the former rather than the latter,

although the state of preservation of our specimen is not good enough
to allow us to be certain. More satisfactory evidence is afforded by
the fact that two oblique folds meeting behind are situated on the

ventral abdominal wall, enclosing a rudimentary pouch. As we are

not aware that any such rudiment is found in the male, we conclude
that the specimen is a female.

Our sections show the Miillerian ducts opening anteriorly into

the abdominal cavity. They pass backward along the margin of the
Wolffian body by the side of the Wolffian ducts ; as these two ducts

Fig. 4.

ws.
a>

nr

a. Sketch of urogenital organs of young Macropus rvfus, from the left ventro-
lateral aspect, magnified.

b. Diagram showing the arrangement of the duets : Bl, bladder; M. d, Miillerian
duct; ov, ovary; «.^, urogenital sinus ; 2«r, ureter; JF. 5, Wolffian body

;

W. d, Wolffian duct.

pass backward they approach the middle line, the Miillerian duct
being the inner, the Wolffian duct the outer of the two, while the ure-

ters are external to the Wolffian ducts. Thus at first the Miillerian

ducts of the two sides converge ; they do not meet, however, the dis-

tance between them at their nearest point is three times the diameter
of the Miillerian duct. After converging, the ducts pass directly

outward, each accompanied by the Wolffian duct, to the outer region

of the mass of mesoblast, in which all three sets of ducts (Miillerian,

Wolffian, and ureters) are here embedded. They then turn backward
again, while the ureters pass inward to the bladder. From this

point the Miillerian and Wolffian ducts again converge. Posteriorly

'^ These sections were kindly lent us by Mr. F. M. Balfour.

64*
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the Miillerian and Wolffian ducts unite, thus leaving a single duct

on each side ; and these unite with one another and with the urethra

at the same point to form the rudimentary urogenital chamber.

It is thus interesting: to observe that the course of the iliiUerian

ducts in the voung of the Kangaroo is essentially the same as that

in the adult Opossums.

0. Description of a new Fruit-pigeon of the Genus Caj-po-

phaga from the Lonisiade Archipelago. By H. B.

Tristram^ F.R.S.

[Received December 9, 1831.]

I have lately received from Lieut. G. E. Richards, R.N., a collection

of birds made by him in the Solomon Islands, New Britain, and several

neighbouring islands.

The collection from New Britain and the Louisiade Archipelago

consists of 62 species. 10 of which are represented in the collec-

tion both from Blanche Bay, New Britain, and from St. Aignan's

Island, Louisiades. These are chiefly species which call for no re-

mark, such as Lorius hypcenoclirous, Esacus magnirostrig, Charadriui

fultus. &c.

But there is one fine Fruit-pigeon which appears to me quite new,

and which is represented by three specimens, one male and two

females, all from St. Aignan's, Louisiade group. This I propose to

describe as

Carpophaga salvadorii, sp. nov.

C. capile, collo et thorace paUide vinaceis, annulo alio constricto ad

basin eujusque mandibula, pectore et dorso superiors Icete cinaceis,

hoc colore sensim transeunte in castaneum quo abdomen et crissum

iinguntur ; scapularibus resplendenti-nigris, figuram conspicuam

tanquam Y conjunctim formantibua ; alis et dorso inferiore

schistaceis : supracaudalibus et cauda nigris ; hac fascia lata

alba duos pollices ante terminum instructa j rostro cinereo ; iarsis,

pedibus etiride rubris.

Long. tot. 16"75, alcB 10'3, caudce 6.

Hab. St. Aignan's Island, Louisiade Archipelago.

I have named this bird in compliment to Prof. Salvadori, to whom
naturalists owe so much for his unwearied labours in elucidating the

avifauna of Papuasia.

C. gahadorii differs from C.pinon, to which it is closely allied, by

its rosy-coloured head, while the head of its congener is ashen grey.

by the richer maroon colour of its upper back, by its lower back and

rump being black instead of slate-grey, and by the light maroon of its

upper back becoming more intense as it descends, instead of being,

as in C. pinon, vinous shading off into slate-grey. The white tail-

band is also much wider. The sexes are identical in plumage.
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LIST OF ADDITIONS TO THE SOCIETY'S MENAGERIE

DURING THE YEAR

1881.

Jan. 1. 1 American Bison (Bkon americaniis), J . Purchased.
2 Common Swans {Cygnus olor). Presented by Salisbury Bax-

endale, Esq., F.Z.S.

3. 13 Indian Fruit-Bats {Pteropus medius). Presented by Messrs.
Davies and JoUiflT.

4. 1 Common Ocelot (Felis pardalis). Presented by Dr. Arthur
Stradling, C.M.Z.S.

1 Thick-necked Tree-Boa {Eptcrates cenchris). Presented by
Dr. Arthur Stradling, C.M.Z.S.

6. 1 Yellow-lored Amazon
(
Chrysotis xantholora). Purchased.

8. 1 Smooth-bellied Snake {Homalosoma liitrLv). Presented by
the Rev. G. H. R. Fisk, C.M.Z.S.

1 Rufescent Snake {Lept.odira rufescens) , Presented by the Rev.
G. H. R. Fisk, C.M.Z.S.

10. 2 Black-footed Penguins {Spheniscus demersus). Presented by
William Catton Branford, Esq.

11. 1 White-nosed Saki (PiV/iet-ja afewflsa). Purchased. SeeP.Z.S.
1881, p. 258, pi. xxix.

1 Brown Teetee
(
CaUithrix brunned). Purchased.

1 Three-banded Douroucouli {Nyctqnthecus trivirgatus). Pur-
chased.

1 Tana Tupaia {Tiqmia tana). Purchased.
16. 1 Collared Fruit-Bat {Cynmiycteris collaris). Born in the Me-

nagerie.

1 Pied Wagtail (Motacilla yarrelUi). Purchased.
17. 1 Little Grebe (Podiceps minor). Presented by J. H. Gurney,

jim., Esq., F.Z.S.

19. 1 Serval {Felis serval). Presented by Captain Barrow.
2 Bell's Ciuixys {Cinixys belliana). Presented by Captain

Barrow.
20. 1 Common Coot (Fulica atra). Purchased.
25. 1 Malbrouck Monkey (Cercopithecus cynosunis), cf. Presented

by Reginald Chauncy, Esq.

2 Pileated Broadtails {Platycercus pilsatm). Purchased.
27. 2 Cirl Buntings {Emberiza cirlus). Purchased.
28. 1 Ocelot {Felis pardalis). Presented by Lieutenant C. E. F. C.

Graham, R.N.
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Jan. 28. 1 CommonBarn-0\v\(Stn\rJlmmnea). Presented by ^Ir. F. Page.

29. 1 Macaque Monkey (Macacus ajnomolgus), $ . Presented by

George Comj-ns, Esq.

.31. 1 Hooper Swan {Cygnus musicus). Presented by Osgood H.

Mackenzie, Esq.

Feb. 1. 1 Eed-fronted Lemur {Lemur ruffi-ons). Presented by Captain

Eomer.
5 Alpine Chougbs (^Pyrrhocorax aljnnus). Purchased.

2. 2 Black Lemurs (Lemur macaco), cS 2 • Purchased.

1 Black-headed Lemur (Lemnr hrnnneus). Purchased.

1 Eed-fronted Lemur {Lemur ruffronii). Purchased.

1 Californian Quail {Callijicpla californica), $. Received in

exchange.

1 Brush Bronze-wing Pigeon (Phaps elegans), tS • Deposited.

2 Eed-throated Divers {Cohjmbus septentriunaUs). Purchased.

.3 Oj'ster-catchers {Hamatopus odralegus). Purchased.

2 Brant Geese (Bernicla brenta). Purchased.

3. 2 Spanish Ichneumons {Herpestes wicUlringtoni). Presented by
Fleetwood Sandeman, Esq., F.Z.S. From Spain.

1 Herring-Gull (Lams argentatus). Presented by Mr. C. Hunt.

5. 1 Macaque Monkey (Macacus cynoinulgus), <S . Presented by A.

Dowling, Esq.

1 Black-crested Cardinal (Gubernatrix cristatella). Presented

by E. M. Riugrose, Esq.

1 Koala (Phascolarctus ciiiereiis), c? . Purchased.

8. 1 Rude Fox (C'anis rudis). Presented by Mr. William Petty.

1 Hybrid Muntjac (between Cervtdus sclateri and C. muntjac), 5 .

Born in the Menagerie.

1 Common Swallow (Hirimdo riisfdca). Purchased.

2 Yellow-billed Sheath-bills (Chionis alba). Presented by Capt.

James Ritchie.

10. 1 Red-eyed Ground-Finch [Pipilo ergthrojihfhalmus). Pur-
chased.

12. 4 Globose Curassows (Crax globicera), 1 c? and 3 $. De-
posited.

1 Fringed-lipped Lampern (Petromyzon branchialis). Presented

by A. H. Cocks, Esq., F.Z.S.

1 Yaguanmdi Cat (Felis jaguarundi). Presented by Dr. Louis

F. H. Birt.

14. 1 Ring-tailed Lemur [Lemur catta). Purchased.

15. 1 Arctic Fox (Cants lagopus). Presented by Miss Margeny
May.

4 Common Swans ( Cygnus olor). Presented by John Hargreaves,
Esq.

16. 2 Mouiions (Ovk mttsimon), S and $ . Presented by the Duke
of Marlborough, F.Z.S.

17. 2 Common Chameleons (CA«?n<sZeon zjmZ(7«?-?s). Presented by J.

Blackstone, Esq., F.Z.S.

18. 1 Demeraran Cock of the Rock (Pupicola crocea), cJ . Received
in exchange.

19. 1 Pennsylvanian Mud-Terrapin (Cinostemon petinsylvanicum).

Deposited.

1 Miihlenburg's Terrapin ( C/emmys muehlenburgi). Deposited.
A Collection of Sea-Anemones. Purchased.

21. 2 Globose Curassows (CVa.r(7fo6;'c«-a), 2 $. Purchased.
1 White-browed Amazon (Chrysotis (dbifrons). Purchased.
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Feb. 22. 1 Mona Monkey (Cercopithccus mona), J. Presented by W.
Maciuillau Scott, Esq.

23. 2 Common Peafowls {Favo cristuta),2 5. Presented by Mrs,
Edward Brown.

1 Stump-tailed Lizard {Trachi/dosaui us ruffosus). Presented by
F. 0. Maitland, Esq.

24. 1 Bactrian Camel {Camelus hactriamis), § . Presented by Col.

St. John, F.Z.S. See P. Z. S. 1881, p. 409.

25. 1 Horsfield's Tortoise {Testudo horsfeldi). Deposited.

26. 1 Blandford's Wild Sheep {^Ouis blandfordi), S . Presented by
Capt. W. Cotton, F.Z.S. See P, Z. S. 1881, p. 40'J.

1 Roseate Cockatoo {Cacatua roseicapilla). Presented by Miss
Mary J. Richardson.

Mar. 2. 1 Indian Leopard (Felis pardiis), S- Presented by His Grace
the Duke of Buckingham and Chandos.

1 'EvitaWws.^XoVi'kej {Semnojnfhecus entellus), J. Deposited.
3. 4 Indian Rat-Snakes (JVi/as wH^co.srt). Purchased.

1 Matamata Terrapin ( Chelys matamuta). Purchased.
2 Derbiau Sternotheres (Sfernot/Kei-tis derhiunus). Purchased.
1 Bungoma River-Turtle {Eimjda f/ranosu). Purchased.

4. 1 Greater Sulphur-crested Cockatoo {Caccdua fjalevda). De-
posited.

1 Blue-fronted Amazon {Chrysotis fesfiva). Deposited.
6. 1 Chinese Quail (Cuhcrniv chinensis). Presented by Mons. J. M.

Cornely, C.M.Z.S.
1 Wedge-tailed Fruit-Pigeon {Tferon sphenura). Presented by

Mons. J. M. Corne'ly, C.M.Z.S.
2 Red-chested AVhydah Birds ( Vidua ardens). Presented by

Mons. J. M. Cornely, C.M.Z.S.
2 Calandra Larks {31elanoc.orypha calundra). Presented by

Mons. J. M. Cornely, C.M.Z.S.
2 Variable Lizards (Agama i-uderata). Presented by Mons.

J. M. Comely, C.M.Z.S.
2 Fire-tailed Finches {Erythrura prasina). Presented by Mons.

J. M. Cornely, C.M.Z.S.

7. I Water-Vole (Arvicola amphihius). Purchased.

1 Ornamental Ceratophrys {Ceratophrys ornata). Presented by
E. W. White, Esq., F.Z.S.

9. 2 Dingo Dogs ( Canis dingo ). liorn in the Menagerie.

1 Gold Pheasant {Thaumalea jncta), c? . Presented by W. H.
St. Quintin, Esq.

10. 1 Azara's Fox
(
Ca7)is azarce). Presented by Mr. Wm. Petty.

1 Common Lobster {Homarus indgaris). Presented by Mr. F.

Trotman.
12. 1 Bonnet-Monkey (Ilacacus radiatus), J . Presented by R. W.

Okes-Voysey, Esq.

14. 1 Rougli-eyed Cayman (y4/%rt<orscferojjs). Presented by Arthur
C. Ponsonby, Esq.

15. 1 Tigriue Cat {Felis tigrina). Deposited.

1 Black-winged Peafowl {Pavo nigripennis), (S . Presented by
J. Marshall, Esq.

2 Bar-headed Geese (Anser indicus), (^ and $ . Purchased.

IG. 1 Common Badger (Meles tarter). Presented by Mrs. Rocke.

1 Gooral Antelope (Kemorhcedus gored), c? • Purchased. See
p.z.s. 1881,5.450.

1 Ja^ an Chevrotain (^Tragulm javanicus). On approval.
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Mar. 17. 1 Macaque Monkey (Macaciis cynomok/us), c?. Deposited.

1 Ring-tailed Coati {Nasua nifa). Presented by Mrs. Fuller.

18. 1 White-fronted Capuchin (Cebus alhifrons), $. Presented by
C. Drake Sewell, Esq.

19. 1 Twelve-wired Bird of Paradise ((SefeMct^^ssHfV/^-a). Purchased.

See P. Z. S. 1881, p. 450.

1 Red Bird of Paradise {Paradisea mhra). Purchased. See

P. Z.S. 1881, p. 450.

1 Black Manucode {Manucodia atrd). Purchased. See P. Z.S.

1881, p. 450.

1 Horrid Rattlesnake (Crotahis horridus). Presented by C. A.
Craven, Esq.

1 Deadly Snake {Trigonocephahis atrox). Presented by Dr. A.
Stradling, C.M.Z.S.

21. 1 Tiger {Felis tigris), rf" . Born in the Menagerie.

1 Long-snouted Snake {Passenta mycterizans). Presented by
H. H. Black, Esq.

23. 1 Egyptian Gazelle (Gazella dorcas), ^ . Presented by the Earl

of March, F.Z.S.

1 Amherst Pheasant {Thaumalea amherstta;), c? . Purchased.

1 Black Swan (Ci/ffntis atratus), 2- Purchased.

24. 1 Common Genet (Genetta vulgaris), c? . Presented by the Rev.
F. P. Voides.

1 Sambur Deer (Cei~ous aristotelis), 5 . Bom in the Menagerie.

25. 1 Giant Toad {Bufo agua). Presented by Mr. Carl Hagenbeck.
1 Tarantula Spider. Presented by Mr. Carl Hagenbeck.
1 Hybrid Camel, bred between (Camelus hactrianus $ and Ca-

melus dromedarius cJ ). Born in the 31enagerie.

29. 2 Four-horned Antelopes (
Tetraceroa quadricornis), (S and 5 •

Received in exchacge.

1 Burrhel Wild Sheep {Ovishurrhel), S Received in exchange
from the Zoological Gardens, Calcutta.

1 Javan Adjutant i^Leptoptihts javanicits). Received in exchange.

1 Two-spotted Paradoxure (Nandinia hinotata). Presented by
A. W. Forbes, Esq.

30. 2 Golden Sparrows (Passer eitchloris), (S and 5 . Presented by
J. A. Abrahams, Esq.

31. 2 Elian's Wart-Hogs (Phacochcerus africanus). Purchased.
1 Dusky Parrot (Piontis violaceus). Purchased.

3 Ceylonese Hanging Parrakeets {Loriculus asiaticm). Pur-
chased.

1 Yellow Troupial {Xanthosomusflams'). Pm-chased.

1 Fork-tailed Jungle-fowl (Gallus furvatus). Deposited.

1 Rock-hopper Penguin (Eudyptes chrysocome). Received in

exchange.

Apr. 1. 1 Chukar Partridge (Caccabis chtikar). Presented by Mons. J,

M. Comely, C.M.Z.S.

1 Grey Franeolin (Francolinus ponticerianus). Presented by
Mons. J. M. Comely, C.M.Z.S.

1 Common Crayfish (Astacus fluviatilis). Presented by H.
Balfour, Esq.

2 Indian Antelopes {Antilope cervicapra), 2 cf. Deposited.

5. 1 Macaque Monkey (Macacus cynomolgus), c? . Presented by R.
J. Short, Esq.

1 Common Paradoxure {Paradoxurus tyjms). Presented by C.
W. C. Fletcher, Esq.
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Apr. 5. 2 Short-headed Phalangers {Belideus breviceps). Presented by
D. W. Barker, E!iSq.

6. 3 Paradise Whydah Birds (Vidua pcir(idisea),3 c?. Presented
by Maurice C. Angel, Esq., F.Z.8.

I Pin-tailed Whydah Bird ( Vidua principalis), S . Presented
by Maurice C'. Angel, Esq., F.Z.S.

1 Red-shouldered Weaver Bird ( Urobrarhi/a axillaris). Pre-
sented by Maurice C. Angel, Esq., F.Z.S.

1 Wiener's Finch (Pi/telia wieneri). Presented by Maurice C.
Angel, Esq., F.Z.S.

1 Red-beaked Weaver Bird (Quelea sanguinirostris). Presented
by Maurice C. Angel, Esq., F.Z.S.

2 Yellow-rumped Seed-eaters {Crithagra chrysopyga). Pre-
sented by Maurice C. Angel, Esq., F.Z.S.

1 Common Marmoset {Hapalejacchus). Deposited.

4 Chestnut-eared Finches (Amadina castanotis), 2 (f and 2 5 •

Purchased.

7. 1 Indian Chevrotain (Tragulus meminna). Purchased.
3 Common Crowned Pigeons (Goura coronata). Purchased.
1 American Tantalus {Tantalus loculator). Piu-chased.

8. 1 Indian Darter (Plotits melanoyaster). Received in exchange
from the Zoological Gardens, Calcutta. See P. Z. S. 1881,

p. 626.

2 Laughing Kingfishers {Dacelo gigantea). Presented by Ed-
vrard Trelawny, Esq.

1 Viverrine Cat (Felis viverrina). Presented by Major C. R.
Oxley.

1 Common Lobster {Homarus vulgaris). Presented by Mr. F.
Trotman.

9. 2 Sclater's Curassow (Craa; sc/ofen"), c? and J. Piu'chased.

1 Alexandrine Parrakeet (Palceornis alexandri), (S . Presented
by Mr. Henry Day.

2 Red-billed Tree-Ducks {Dendi-oci/gtia autumnalis). Presented
by G. H. Hawtayne, Esq., C.M.Z.S.

1 Sootv Amphisbaena {Amphisbtena fuliginosd). Presented by
G. H. Hawtayne, Esq., C.M.Z.S.

1 Common Gannet (Sula bassana). Presented by Mr. G.
Randall.

6 Weeper Capuchins (Cebus capucinus). Purchased.

11. 1 HeA-taced. SaM (Brachi/tirtes ri(bicundt(s). Deposited.

12. 1 Beisa Antelope {On/.r bcisa), 5. Born in the Menagerie. See
P.Z. S. 1881, p. 626, pi. liv.

1 Banded Ichneumon {Herpestes fasciatus). Born in the Me-
nagerie.

1 Squirrel-like Phalanger (Belideus sciureus). Born in the Me-
nagerie.

1 Brown Bear ( Ursus arctos). Deposited.

1 Common Rhea (Rhea americana). Presented by A. D. M.
Stewart, Esq.

1 Horrid Rattlesnake (Crofalus horridus). Presented by Dr.
Arthur Stradling, C.xM.Z.S.

13. 1 LT^ndulated Grass-Parrakeet (Melopsittacus undulutus). Pre-
sented by H. H. Johnston, Esq.

2 Californian Quails (Callipepla californica), 2 cf. Presented
by H. H. Johnston, Esq.

2 Common Quails (Coturnix communis). Presented by H. H.
Johnston, Esq.
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Apr. 13. 1 'Ba.ned J)oye (Geopelia striata) . Presented by H. H. John-
ston, Esq.

1 Nutmeg-Finch (Munia undulata). Presented by H. H. John-
ston, Esq,

1 Greenfinch {Ligurinus chloris). Presented by H. H. Johnston,
Esq.

1 Goldfinch {Cardueli& elegans). Presented by H. H. Johnston,
Esq.

2 Chaffinches {Fringilla coskbs). Presented by H. H. Johnston,
Esq.

2 Common Crossbills (Loxia curvirostra). Presented by H. H.
Johnston, Esq.

1 Common Lapwing ( Vanellus cristatus). Presented by H. H.
Johnston, Esq.

2 Rufous-necked Weaver Birds {Hgphantornis te.vtor). Pre-
sented by H. H. Johnston, Esq.

2 Mecca Pigeons (Cohmiba livia, yar.). Presented by H. H.
Johnston, Esq.

14. 2 Ursine Dasyures {Dasyuri(s ursinus). Deposited.

1 Great Kangaroo {Macropus giganteus). Deposited.

3 Vulpine Phalangers {Flialangida vulpinn). Deposited.
1 Mountain Ka-Ka {Nesto?' notahilis). Presented by Dr. A. de

Latour, M.R.C.S. See P. Z. S. 1881, p. 626.

15. 2 Young Turtles {Chelone viridis). Presented by J. C. Robin-
son, Esq.

1 Common Viper ( Vipera berus). Presented by J. Poj^er Poyer,
Esq.

2 Common Snakes ( Tropidonotus natrix). Presented by J. Poyer
Poyer, Esq.

19. 1 Vulpine Phalanger (Phalangtsta vulpina). Born in the Me-
nagerie.

20. 1 Collared Enut-Bat {Cynonycleris coUaris). Born in the Me-
nagerie.

21. 3 Eotellus Monkeys (Semnopitheciis entellus), 2 c? , and 1 2 •

Purchased.

1 Common Otter (Lutra vulgaris), 5 • Received in exchange.
22. 1 Lion (Felis ko), J . Received in exchange.

1 Lion (Felis leo), j . Received in exchange.
3 Green Lizards {Lacerta viridis). Presented by E. H. Bland,

Esq.

3 Short-tailed Wallabies {Halmaturiis brachjurus). Presented
by Sir Harry St. George Ord, C.B., H.M.Z.S.

23. 1 Common Carp (Cyprinus carpio). Presented by F. Roberts,
Esq.

1 Rufous Rat Kangaroo (Hypsiprymnus rufescens). Presented
by Mr. A. W. W. Wyatt.

25. 1 Japanese Teal (Querqtiedida formosa), cJ. Received in ex-
change.

1 Green-billed Toucan {Rhamphastos dicolorus). Purchased.
2 Matamata Terrapins

(
Chelys matamata). Purchased.

26. 1 Eyed Lizard {Lacerta ocellata). Presented by James Welfurd,
Esq.

1 Indian Cobra {Naia tripudians). Presented by Mr. A. H.
Jamrach.

2 Humboldt's Lagothrix (Lagothrix huniholdii). Purchased.
3 Saddle-billed Stor]is {JLenorhgnchussenegalensis). Purchased.
3 Roseate Spoonbills {Platalea ajaja). Purchased.



ADDITIONS TO THE MENAGERIE. 1003

Apr. 28. 1 Ludio Monkey {Cercopithecus hidio), 5 • Purchased.

8 Upland Geese {Bernicla mageUanica), 2 S and 1 $ . Pur-
chased.

29. 1 Silver Fox (Canis fulvtis, var. argentafa). Presented hy
Robert H. S. D. Lydston-Ne-wman, Esq.

1 Goldtinch {Carduelis clegans), $. Presented by Robert
Fletcher, Esq.

1 Snow-Bunting- (PlectropJianes nivalis), 5 • Presented by
Robert Fletcher, Esq.

2 Common Carp {Cyprinus carpio). Presented by F. Roberts,

Esq.
1 Pike {Esox lucius). Presented by F. Roberts, Esq.

30. 1 Vulpine Phalanger (Phalangista vul^mia), (S . Presented by
Mrs. J. S. Henderson.

May 1. 1 Reeve's Muntjac (CervM/ws reewst), c?. Born in the Mena-
gerie.

2. 4 Cuming's Octodons (Octodon cumingi). Bom in the Mena-
gerie.

4 River-Lampreys {Petromyzon fluviatilis). Presented by A.
H. Cocks, Esq., F.Z.S.

1 Collared Peccary (Dicotyles tajagu). Presented by Mr. E. H.
Dance.

1 Black-faced Spider Monkey {Ateles ater). Presented by Mr.
E. H. Dance.

3. 1 Lesser White-nosed Monkey {Cercopithecus petaurista), $

.

Purchased.
2 Squirrel Monkeys (Saitnaris sciureus). Purchased.

4 Negro Tamarins ( Midas ursidus). Purchased.

4. 1 Blue-shouldered Tanager (Tanagra cyanopberd). Deposited.

5. 1 Roseate Cockatoo {Cacatua roseicapiiUa). Presented by Sir

Charles C. Smith, Bart.

1 Swift (
Cypselus apus). Presented by H. H. Johnston, Esq.

A collection of Sea-Anemones &c. Purchased.

2 Edible Snails {Helix 2)omatia). Presented by Lord Arthur
Russell, M.P., F.Z.S.

9. 1 Indian Fruit-Bat {Pteropus medius) . Presented by Edwin H.
Maskell, Esq.

A collection of Hermit Crabs. Presented Mr. F. Trotman.

10. 2 Hybrid Peccaries (between Dicotyles tajagu and D. labiatus).

Born in the Gardens.

1 Wood-Brocket {Cariacus nemorivagus), c?. I'resented by
Capt. Mackenzie.

2 Hawfinches {Coccothraustes vulgaris), c? and $ . Presented

by Dr. Bree.

1 Three-striped Paradoxure {Paradoxurus trivirgafvs). Re-
ceived in exchange from the Zoological Gardens, Calcutta.

1 Javan Adj utant (Leptoptilus javanicus). Received in exchange
from the Zoological Gardens, Calcutta.

11. 3 Red-crested Whistling Ducks {Fuligula rufina). Bred in the

Gardens.

1 Common Adder {Vipera bertis). Presented by Mr. G. H.
King.

12. 1 Common Hare {Lejms europeeus). Presented by Mr. Wormald.
1 Egyptian Gazelle ( Gazella dorcas), c? . Presented by Mrs. J . J.

Jones.

1 BJue-and-yellow Macaw {A)-a ararauna). Deposited,
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May 13. 6 Rose-coloured Pastors {Pastor rosetis). Purchased.

1 Geoftroy's Dove (Peristera geoffroii). Born in the Gardens.

3 Viperine Snakes {Tropidonotxis viperinus). Deposited.

14. 2 Mandarin Ducks {Aix galericulata), S and 5 • Purchased.

16. 1 Bordeaux Snake {Coronella girondica). Presented by John
Wellford,Esq.

2 Green Lizards {Lacerta viridis). Presented by John Wellford,

Esq.
1 Eyed Lizard {Lacerta ocellata). Presented by J ohn WeUford,

Esq.

4 Viperine Snakes {Tropidonotus viperinus). Presented by J ohn
Wellford, Esq.

3 Lacei-tine Snakes {Ccdopeltis lacertina). Presented by John
Wellford, Esq.

A collection of Marine Fishes. Presented by Mr. F. Trotman.
18. 2 Green Lizards (Lacerta viridis). JReceived in exchange.

19. 1 Eland (Oreffs cawwrt), S- Born in the Menagerie.

1 Chipping Squirrel {Tamias striatus). Presented by W. Bas-
sano, Esq.

1 Plantain-Squirrel [Sciurus plantani). Presented by W. Bas-
sano, Esq.

1 African Cheetah (Felisjubata). Presented by James S. Jame-
son, Esq.

1 Secretary Vulture {Serpentarius reptilivorus). Presented by
James S. Jameson, Esq.

1 Chacma Baboon (Cynocephalus porcarius). Presented by
James S. Jameson, Esq.

1 Oeylonese Hawk-Eagle \Spizaetus ceglonensis). Presented by
G. Lyon Bennett, Esq.

6 Speckled Terrapins (Clemmgs guttata). Purchased.

2 Painted Terrapins {Cleinmys picta). Purchased.

20. 1 Loggerhead Turtle {Thalassochelys caouana). Presented by
Earl Brownlow, F.Z.S.

3 Bull Frogs (Rana mugiens). Presented by Hugo Muller,

Esq.

1 Noisy Frog (Rana clamata). Presented by Hugo Midler,

Esq.

21. 1 Hybrid Bison (between Bison americatius, (J , and hybrid Bos
froyitalis), $ . Born in the Gardens.

22. 3 Spotted-lDilled Ducks {Anas pmcilorhyncha). Bred in the

Gardens.

23. 1 Bennett's Gazelle {Gazella bennetti?), cj . Presented by Bri-
gadier-General Tanner.

1 Mouflon (Ovis musimon), $ . Born in the Gardens.

1 Slowworm {Anguis fragilis). Presented bj' Mr. G. Mengee.
24. 1 Common Marmoset {Hapale jacchus). Presented by C. Stew-

art, Esq.

1 Black-eared Marmoset {Hapale penicillata). Presented by C.
Stewart, Esq.

1 Domestic Sheep (Oct's arecs, var.), J. Presented by H. Druce,

Esq., F.Z.S.

1 Common Paradoxure {Paradoxwus typus). Presented by H.
Druce, Esq., F.Z.S.

3 Peacock Pheasants {Polyplectron chinquis), 2 c? and 1 5 •

Deposited.

25. 1 Chacma Baboon (Q/noce^^a^Ms^o/'canMs). Presented by Mrs.
Findlay.
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May 25. 2 Ring-necked Pheasants (P/iasianus torquafus), cJ and $

.

Purchased.

2 Swiuhoe's Pheasants (^Euplocamus swinhoii), S and 5 . Pur-
chased.

1 Oashmere-Shawl Goat {Capra kireus, var.), $. Born in the
Gardens.

26. 1 African Wild Ass (Eqmis teeniopus), 9. Purchased. See
P. Z. S. 1881, p. 734.

4 Chilian Pintails {Dafla spinicattda). Purchased.
1 White-marked Duck (Anas specularis). Purchased. See

P. Z. S. 1881, p. 7.34.

1 Antarctic Skua (^Stercorariiis antarcticus). Pui'chased.
1 Dominican Gull {Lams dominicanus). Purchased.

27. 1 Two-spotted Paradoxure {Nandinia hinotata). Presented by
W. H. Hart, Esq., G.M.Z.S.

3 Variegated Sheldi-akes {Tadorna variegata). Bred in the
Gardens.

29. 1 Globose Curassow {Crax gloUcera), 5. Presented by Alan
Lambert, Esq.

30. 2 Cuming's Octodons {Octodon cumingi). Bom in the Gardens.

June 1. 1 Vulpine Phalanger {Phalangista vulpina). Presented by
Master H. Berridge.

1 Prince Albert's Curassow {Crax alherti), $ . Pm-chased.
2 Ostriches {Struthio camelus), ^ and $ . Deposited.
2 (jold-en Kgoviiia {Dasyprocta aguti), $. Pui'chased.
2 Boas {Boa constrictor). Purchased.

2. 1 Macaque Monkey {Macacus cynomolgus), c? . Presented by Mr.
Wm. Nugent.

5 Himalayan Monauls {Lophophorus impeyanus). Bred in the
Gardens.

3. 4 Peacock Pheasants {Polyplectron chinqms). Bred in the Gar-
dens.

1 "White-backed Piping Crow {Gymnorhina leuconotd). Depo-
sited.

1 Laughing Kingfisher {Dacelo gigantea). Deposited.
10 Green Lizards (Lacerta viridis). Presented by H. N. Moseley

Esq.,F.Z.S.
•"

4. 1 Ruddy Sheldrake (Tadorna rutila). Bred in the Gardens.
5. 1 Japanese Deer {Cervtis sika). Bred in the Gardens.
6. 1 Rhesus Monkey (Macacus erythrceus). Born in the Mena-

gerie.

1 Jameson's Gull (Larus jamesoni). Bred in the Gardens.
7. 1 Rhesus Monkey {Macacus erythr<sus). Presented by Hamil-

ton Kerr, Esq.

8. 1 Common Ocelot (i^e/js^arcZa/js), S- Presented by P. Leckie
Esq.

1 Cape Buffalo {Bubalus caffer). Born in the Menao-erie.

1 Pileated Jay {Cyanocorax pileatus). Presented by W. Youn"-,
Esq.

9. 1 Lesser Sulphur-crested Cockatoo (Cacatua sulphurea). De-
posited.

9 Summer Ducks {Aix sponsor). Bred in the Gardens.
10. 1 Chacma Baboon ( Cynocephabis porcarius), S Presented by

Mrs. Robert Ross Robertson.

1 Japanese Deer {Cervus sika). Born in the Menagerie.
6 Waxwings {Ampelis garrula). Purchased.
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June 11. 1 M&lhrouck Monkey (Cercopithecus cynosunis), c?. Presented

by H. Aylesbury, Esq., Steam-Yacht ' Albion.'

2 Common Peafowls (Pavo cristatus), S and $ . Presented by
George Stevenson, Esq.

13. 1 Hhesiis llilonkey (Macacus e?-i/th)-ceus). Born in the Menagerie.

14. 1 Cape Bullalo (Bubalns caffer). Born in the Menagerie.

1 Blue Jay {Cyanocitta cristata). Purchased.

1 Common Rook (Corvus fnigilegiis). Purchased.

7 Austrahan AVild Ducks (Anas superciliosa). Bred in the

Gardens.

5 Chiloe Wigeons (Mareca chiloensis). Bred in the Gardens.

1 Mandarin Duck {Aix galericulata). Bred in the Gardens.

15. \ Gh&cnMili&hoon {Cy7iocephalus 2}orcarms), $. Presented by
Mr. Thornburgh-Cropper.

1 Horrid Rattlesnake {Crotalus horridus). Presented by Dr. A.
Stradling, C.M.Z.S.

16. 4 Harvest-Mice {3Ius minutiis). Presented bv Henry Laver,

Esq.

2 Geo^voysT>o\QS (Peristera geoffroii), (S and 9- Bred in the

Gardens.

2 Tiu-quoisine Parrakeets (Euphema pulchelld). Bred in the

Gardens.

17. 1 Patas Monkey (Cercojo?';(/(e««rM&er). Purchased.

1 Banded Grass-Finch (Poep/iila cinctd). Presented by Mrs.

Hylton JoUiffe.

2 Yellow-biUed Liothrix {Liotlirix luteus). Presented by Mrs.

Hylton Jolliiie.

18. 1 Red-legged Partridge (Caccabis rufci), $ . Presented byArthur
Morrell, Esq.

10 OcellatedjBladder-Frogs {Cystignathus ocellatus). Presented

by Dr. A. Stradling, C.M.Z.S.

20. 2 Robust Gerbilles
(
Gerhilhis rubuatus). Presented by Mons.

Alphonse Milne-Edwards.
1 Red-throated Amazon {Chrysotis collaria). Deposited.

21. 1 D'Orbigny's Snake (Heterodou d'orhignyi). Presented by Dr.

A Stradling, C.M.Z.S.

1 Long-headed Snake (Xenodon rhabdocephalus). Presented

by Dr. A. Stradling, C.M.Z.S.

22. 2 Red-handed Tamarins {Midas 7-ti/imanus). Presented by John
Pesque, Esq.

1 Leadbeater's Cockatoo (Cacatua hadbeateri) . Presented by
Mrs. Martin Smith.

1 Undulated Grass-PaiTakeet (Melopsittacus undulatus). Pi'e-

sented by the Countess of Ellesmere.

23. 1 Horned Tragopan (Ceriorn/s safyra). Bred in the Gardens.

1 Himalayan Monaul {Lophopihorus iinpeyamis). Bred in the

Gardens.

24. 1 Stanley Crane (Tetraptej-yx paradisea). Presented by J. Sex-
ton, Esq.

1 Senegal Chameleon {Chamceleon senegalensis). Presented by
J. Sexton, Esq.

3 Moustache-Monkeys (Cercopitheciis cepjhtis). Purchased.

1 Diana Monkey (Cerropithecus diana). Purchased.

1 Talapoin Monkey {Cercopithecus talapoin). Purchased.

2 Green Monkeys (Cercopithecus caUitrichus). Purchased.

1 White-coloured Mangaby (Cercocebus collaris'). Purchased.

1 Grey-cheeked Monkey (Cercocebus albigend). Purchased.
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June 24. 2 Wdter Ghevrotnias {Hyomosc/ius aquaticus). Purchased.
1 Peba Armadillo {Tatusia peba). Purchased.

1 Tamandua Anteater (Tamandua tetradactyla). Purchased.
1 Red-billed Toucan (liainphastos erythrorhynclms). Pur-

chased.

1 Crested Guinea-fowl {Numida cristata). Purchased.
1 Hawk's-billed Turtle [Chelone imhricafa). Purchased.
1 Putt-Adder ( Vipera arietans). Purchased.

25, 2 Laughing' Kingfishers [{Dacelo giganteu). Presented by Sir

Hubert Sandford.

1 Marsh-Harrier (Circus cBruginosus). Presented by J. Wolfe
Murray, Esq.

1 Lesser Kestrel (Timmnculus cenchris). Presented by W,
Brodrick, Esq.

27. 1 Military Macaw {Ara militaris). Purchased.

29. 1 Wapiti Deer (Cervus canadensis), 2 . Born in the Gardens.
1 Daubenton's Curassow (CVa.r daubentuni), cS Presented by

Capt. King.
1 Hawk's-billed Turtle ( C/ielo7ie imbricata). Presented by Capt,

King.
1 Rough Terrapin (Clemmys punctularid). Presented by Lech-

luere Guppy, Esq.

10 Green Turtles {Chelone viridis). Presented by Messrs, Weil
Brothers.

2 Yellow Snakes (Chilobothrus inoi-natiis) . Presented by Chas,
B. Masse, Esq.

30. 1 Purple-faced Monkey (Semnopithecus leucoprymnus). Pre-
sented by Lieut. W. V, Anson, R.N.

July 1. \ Chucma^ahoon (Cynocephalus porcarius). Deposited.

2. 1 Squirrel Monkey ( Chrysothrix sciurea), c? • Purchased.

2 Hybrid Paradoxures (between l\tradoxurus leucomystax §
and Parado.vurus larvatus c? )• Born in the Gardens.

2 Hybrid Gulls (between Larus fuscus and Lams argentatus).

Bred in the Gardens.

4. 1 Tawny Eagle (Aquila nrevioides). Purchased.

6. 1 Central-American Agouti {TJasyprocta isthmica'). Presented
by Mr. A. Melhuish.

3 Common Wigeons {Mareca pcnelnpe). Bred in the Gardens.

1 Common Rhea (Rhea americana). Purchased.

7, 1 Weeper Capuchin (Cebus capucintis). Presented by J. S.

Chappelow, Esq.

1 Grey Ichneumon [Herpestes griseus}, cj • Presented by Arthur
Tower, Esq.

1 Reeves's Muntjac (Cervulus reevesi),^ . Born in the Gardens,
2 Pileated .Jays (Cyanocorax pileatus). Presented by A. A.

Dowly, l^sq.

2 Scarlet Ibis {Eudocimus ruber). Bred in the Gardens.

9. 1 Cape Adder ( Vipera atropus). Presented by Borradaile Pil-

lans, Esq.

10. 8 Menobrauchs {Menobranchus lateralis'). Purchased. See
P. Z. S. 1881, p. 818.

11. 1 Grey Ichneumon {Herpestes griseus). Presented by Mrs. C.
Hassell.

3 Common Peafowls {Paw cristntus). Bred in the Gardens,

12. 8 Vulturine Guinea-fowls {Numida vulturina). Deposited.

13. 1 Sykes's Monkey {Cercopithecus albogularis). Deposited.
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July 13. 1 Eed-lianded Tamaiin (Midas rit/i?naims). Presented by Mr.

Keiser.

1 Grey Ichneumon (Serpestes griseus). Presented by Mr. C. R.

Smith.

14. 1 American Black Bear ( Ursus americanus), 5 • Presented by
the Earl of Caledon, F.Z.S., and the Hon. Charles Alexander.

1 Common Raven {Corvus corax). Presented by Major Bott.

1 Siamese Pheasant (Euplocamus prcelatns). Bred in the

Gardens.

2 Cheer Pheasants (Phasianus waUichii). Bred in the Gardens.

2 Horned Tragopans {Ceriornis satyra). Bred in the Gardens.

15. 1 Carrion-Crow (^Corvus corone). Presented by Miss Mortimer.

16. 1 Indian Monitor {Motiitor draccsna). Presented by E. Linstedt,

Esq.

20. 2 Black-tailed Parrakeets (Polytelis melanurits), 2 J- Pre-

sented by Gerald Arbuthnot, Esq.

22. 1 Silver Fox (Canis fulmis, var. argentata). Presented by S. R.
Piatt, Esq.

3 Hedgehogs {Erinacetis euro2J(Eus). Presented by W. Dunn,
Esq., C.M.Z.S.

6 Black-and-white Geese (Anseranas melanoleuca). Received
in exchange.

7 Australian Wild Ducks (Anas superciliosa) . Received in ex-

change.

23. 1 Green Tree-Frog (Hyla arborea"). Presented by Mrs. Hum-
phry.

1 Abyssinian Pentonyx (Pelomedusa gehafi). Deposited.

25. 1 Common Adder {Vipera bents). Presented by Mr. J. Snow.
26. 1 Guinea. Hahoon [Cynocep/iahts spfihhi), $. Deposited.

2 Common Jays (Garrulus glandarius). Presented by Arthur
F. Astley, Esq.

A collection of Marine Fishes. Purchased.

27. 1 Surucuru or Bush-master (Lac/iesis mutus). Presented by C.

A. Craven, Esq. See P. Z. S. 1881, p. 818.

4 Common Wigeon {Mareca 2)eneIope), 2 (J and 2 5 • Pur-
chased.

28. 2 Common SquiiTels {Scitvus vulgaris). Presented by C. B.

Barber, Esq.

1 Common Boa (Boa consti'ictor). Presentpd by G. H. Haw-
tayne, Esq.

29. 1 Common Cuckoo (Cuculus canorus). Presented by Mr. H.
Morrison.

A collection of Sea-Anemones. Purchased.

30. 2 Blossom-headed Parrakeets (Paleeornis cyanocpphalus). Pm*-
chased.

1 Laughing Kingfisher (Dacelo gigantea). Presented by Mr.
Douglas.

1 Osprey [Pandion haUaehis). Purchased.

31. 2 Common Marmosets (^«/ja/eyflcc/m.5). Presented by the Lord
"W. Gascoyne Cecil.

Aug. 2. 2 GetulianGround-Squu-rels (Xi°?-Ms^eto?Ms). Presented by Dr.
Wm. Hume Hart.

2 Green Lizards (Lacerta viiidis). Presented by Claud Rus-
sell, Esq.

3. \ '^Ykea^s'biiovikey (Cercopithenis albogidaris), 9. Presented by
H. W. M. Shewell, Esq., R.N.
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Aug. 3. 1 Commou Polecat (Micsfela putorius). Presented by Mr. II. 0.

Brooke.
2 Wood-Owls {Syrnium aluco). Presented by H. T. Archer,

Esq.
1 Common Chameleon {Cltamceleon vulgaris). Deposited.

1 Eenneiit's Wallaby {Ilalmalurm bennetti), cJ. Born in the

Gardens.
4. 1 Bateleur Eagle {Ilelotarsus ecaudatus). Presented by W.

Watci's, Esq.
1 Slowworm (white vai'.) (Anijuis fra(jilis). Presented by A.

Phipson, Esq.
5. l^vsXe.hevtalsloiikej {CercopitJiccKS er.iieheni), 5- Purchased.

2 Black Storks {Ciconia nii/rn). Presented by Dr. Rudolph
Blasius.

1 Black-footed Penguin (Spkeniscus demersus). Presented by
Capt. J. C. Eobinson.

8. 2 Topela Finches (Munia topela). Purchased.
2 Common Mynalis (Acridotheres trtstis). Purchased.
2 Serin Finches (Serinus hortidanus). Purchased.
1 Eraser's Eagle-Owl (Bubo poensis) . Purchased.

2 Derbian Zonures (Zonurus derbianus). Purchased.
2 Aldrovandi's Skink (Plestiodon auratus). Purchased.
2 Pantherine Toads (^Bufo jmntherinus) . Purchased.
1 Orange-winged Amazon {Chri/sotis amazonica). Presented by

Richard Seyd, Esq., F.Z.S.

9. I Grey Ichneumon ( Ilerpestcs griseuii). Presented by Sir Patrick

Colquhoun, F.Z.S.

1 Herring-Gull (Larus argentatus). Presented by E. A. Brown,
Esq.

10. ll^i'atmQg-'F'mcla. {Munia 2>unctularid). Purchased.
1 Bar-breasted Finch {Mvnia nisoria). PurchaseJ.
1 White-crested Touracou (Corgt/iaix albocristatus). Presented

by Capt. T. G. Steer.

11. 1 Macaque Monkey (Macacus cynomolgus)
, c?. Presented by

Mr. H. Dummett.
2 Common Marmosets {Ilapah jaccJms), (^ and 2 . Deposited.

1 Black-eared Marmoset {Hapale j^enicillata). Presented by
Mrs. Alsop.

A collection of Marine Fishes. Purchased.

12. I Bay-Antelope {Hyomoschns aqunticus). Purchased.

13. 1 American Tapir ( Tapirus terrestris), c? Presented by Fritz

Zurcher, Esq.

2 West-Indian Agoutis (Dast/procfa cristatd). Presented by
H. J. Burford Hancock, Esq., F.Z.S.

2 Martinican Doves (Zenaida martinicana) . Presented by H. J.

Burford Hancock, Esq., F.Z.S.

3 (Garden's Night-Herons {Nycticorax gardeni). Presented by
H. J. Burford Hancock, Esq., F.Z.S.

2 Wood-Pigeons (Columba palumhus). Presented by A. E. C.

Streatfield, Esq.

A collection of Sea-Anemones. Purchased.

15. 1 Ring-tailed Lemur {Lemur catta). PrescLted by E. O. Brook-
field, Esq.

2 Vulpine Phalangers (PJudungista vulpiina), S and 5 Pre-

sented by INfr. Geo. White.
16. 1 Lesser White-nosed Monkey {Cercopithceus petaurista), cJ

Purchased.

Proc. ZooL. See— 1881, No. LXV. 65
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Aug. 16. ] Lesaer Sulphur-created Cockatoo {Gacafua sulphured). Pre-

sented by Mrs. Beard.

1 Spider Crab. Presented by Mr. J. Ward.
17. 1 Macaque Monkey {Macacus cynomolgus), J . Presented by

Mr. K. Edge.
1 Wliite-collared Mangabey {Cercocebus coUaris). Presented by

James Jameson.
2 Vlwio ^iorikeys {Cercojnthecus pluto), 2 J. Purchased.

1 Pampas Deer {Cariacus campestris) . Born in the Menagerie.

18. 1 Royal Python {Python regius). Presented by G. H. Garrett,

Esq.
1 Tench {Tinea vulgaris). Presented by Mr. R. W. Thompson.

19. 1 Diana Monkey {Cercopithecus cUana), J . Presented by Louis
Wyatt, Esq.

2 Wonga-Wonga Pigeons {Leucosarcia iiicata). Presented by
J. Burnham, Esq.

1 Zebu {Bos indicus). Born in the Gardens.

20. 1 Grey Parrot {Psittacus erithacus). Deposited.

22. 1 Macaque Monkey {Macacus cynomolgus), $ . Presented by
the Kev. George Cuffe.

2 Arabian Gazelles (Gf«e//a araJtcrt), 2 cJ. Presented by Re-
ginald Zohrab, Esq.

3 Domestic Pigeons {Columba osnas, var.). Presented by Regi-
nald Zohrao, Esq.

2 European Scops Owls {Scops giu). Purchased.

23. 2 Guinea Baboons ( Cynocc/j/ia^ws sjihin.v), 2 cj'. Presented by
Lionel Hart, Esq.

1 Grivet Monkey {Cercopithecus griseo-viridis, var.). Presented

by Lionel Hart, Esq.

1 Cinereous Sea-Eagle {Haliaetus cdbicilla). Deposited.

24. 1 Red-and-blue Macaw {Ara macao). Presented by Mrs.

Supple.

2 Common Barn-Owls {Stri.v flammea). Presented by C. T.

Foster, Esq.

2 Common Kestrels {Tinnunculus alaudarius). Presented by
Mr. J. Edwards.

1 Upland Goose {Bernicla magellanica), ? . Presented by A.
Nesbitt, Esq.

25. 2 Common Squirrels {Sciurus mdgaris'). Presented by Lieut.-

Col. F. D. Walters, 82ud Regt.
1 Ring-tailed Coati {Nasua rufd), J . Presented by L. H.

Haworth, Esq.

26. 1 Collared Peccary {Dicotyles tojaqu). Presented by Capt. W.
F. Wardroper.

27. 1 Common Marmoset {Hatpale jacchus). Deposited.

1 Bonnet-Monkey {Macacus radiatus). Deposited.

29. 1 Central-American Agouti {Dasyprocta isthmica). Presented
by J. E. Sharpe, Esq.

1 Greater Sulphur-crested Cockatoo {Cacatua gala-ita'). De-
posited.

1 Black-headed Caique {Caica melanocephakt). Purchased.
30. 1 Macaque Monkey {Macacus cynomolgus), cJ . Presented by

James W. Duncan.
1 Greater Sulphur-crested Cockatoo {Cacatua galeritd). De-

posited.

2 Domestic Pigeons (Co/t<w&a Z/ww). Presented by R. Zohrab,
Esq.
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Sjpt. 1. 3 Conimmi Chameleons (Chamaleon vulffarii). Presented by
A. II. lingers, Esq.

2 Spotted Cftvies (Cwlof/eni/s paca). Presented by Dr. Portella.

3. 2 Malbrouck Monkeys {Cercopithecus cynosurm). Presented by
II. P. Sherlock, Esq.

6. I Brazilian Tanager (Ramphocoelus hrasilius), § . Presented by
Dr. Arthur Stradling.

1 Green Lizard {Lacerfa viridis). Presented by the Missas
Parry.

6. 1 Grey Parrot (Psittacus erithacus). Deposited.
4 Passerine Parrots (Psiftaenia passerina). Deposited.
2 Lineated Finches {Sjiermophila lineata). Deposited.
1 Blue-shouldered Tanager ( Tunagra ct/anopttra). Presented by

Ernest L. Marshall, Esq.
2 Pantherine Toads {Bufo pantherinus). Presented by R. E.

Holding.
8. 1 Goffin's Cockatoo (Cacafua ff<iffl/ii). Deposited.

2 Greater Black-backed Gulls (Larus marinus). Presented by
Mr. A. Allen.

6 Common Chameleons (^Cliammleon vulgaris). Purchased.
10. 1 Wall-Lizard {Lacerta nmralW). Presented by J. Lewis, Esq.

6 Common Lizards {Lacerta vivipara). Presented by J. T.
Mann, Esq.

2 Smooth Snakes {Coronella Icevis). Presented by J. T. Mann,
Esq.

2 Sand-Lizards {Lacerta agilis). Presented by J. T. Mann, Esq.
13. 1 Black-faced Spider Monkey (Atcles ater). Piu-chased.

1 Diamond-Snake (Morelia spilotes). Presented by C. C.
Skarratt, Esq.

14. 1 Rusty-spotted Cat (Felis ruliginosa). Presented by Charles
E. Pole Carew, Esq. See P.'Z. S. 1881. p. 818.

1 Common Lobster {Homai-us vulgaris). Presented by Mr.
Milestone.

2 Common Lobsters (JTomanis vulgaris). Purchased.
16. 1 Malbrouck Monkey (C«-(7cyjt</ifCMS cynosurus), (J. Presented

by Mrs. Paterson.

1 Brown Bear ( Ursus arctos). Presented by Messrs. Morgan,
Gellibrand, & Co.

2 Spanish Terrapins {Clemmys leprosa). Presented by Major
Rooke.

2 Dwarf Chameleons (Chanueleon pumilus). Presented by
Duncan W. B. Swaine, Esq.

17. 2 Chukar Partridges (Caccahis cJtuhar). Presented by Col.
Thos. Pierce, Kith Regt. Bombay N.I.

18. 1 Macaque Monkey {Mucacus eynomolgus), <S • Presented by
Harding Cox, Esq.

2 Cape Crowned Cranes (Balearica cJirysopelargus). Deposited.
2 Wattled Cranes {Grus carunculata). Deposited.
A collection of Sea-Anemones. Purchased.

19. 1 Bonnet-Monkey (Macacus radiatus), c?. Presented by J.
Thompson, Esq.

20. 1 Bonnet-Monkey {3Iacacus radiatus), 2 • Presented by Mr. C.
Green.

1 Banded Ichneumon (Herpestes fasciatus), 2 . Presented by
W. Cubitt, Esq.

' ^

1 Collared Fruit-Bat {Cynonyctens coUaris). Born in the Me-
nagerie.

65*
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Sept. 21. 1 Macaque Monkey (iI/«ertCMs ej/rto^Ho/^M^). Presented by Mr.

W. Thomson.
4 Zebra Waxbills (UstrekJa suJiflava). Purchased.

2 Grenadier Weaver Birds {Euplectes oryx, var. sundemlli).

Purchased.

2 Crimson-crowned Weaver Bii-ds {^Euplectesflammiceps). Pur-

chased.

2. 2 Common Otters {Lutra vulgaris). Presented by H. Mitchell,

Esq.

3 Undulated Grass-Parrakeets (Melopsittacus undulatus). Bred
in the Gardens.

23. 1 American Black Bear ( Ursus americanus). Presented by Lady
Brassey.

1 Black-crested Eagle {Lophoaetus occipitalis). Presented by
Mr. E. A. Harland.

1 Red-legged Partridge (Caccabis rufd). Presented by J. E.

Clayton, Esq.

24. 1 Common Cuckoo {Cuculus canorus). Presented by Master
Alfred Beart.

25. 1 Brush-Turkey (Talegalla lathami). Presented by Capt. F. M.
Burke, S.S. 'Cheybassa.'

26. 1 Tennant's Squirrel (S'ciurus tennanti), 5 • Presented by Mrs.

S. A. Cottrell.

2 Greater White-crested Cockatoos (Cacatua cristata). De-
posited.

2 Common Cormorants (Phalacrocora.v carlo). Deposited.

1 Tarantula Spider {Mygale, sp. inc.). Presented by Mrs. John
Leechman.

17 Prussian Carp (Carassius vulgaris). Purchased.
A collection of Sea-Anemones. Purchased.

28. A Common Mai-moset (^Hapalejacchus), J . Presented by J. N.
Palmer, Esq.

1 Green Lizard (Lacerta viridis). Presented by James Thorn, Esq.
29. 4 Pied Wagtails (Motacilla yarreUii). Purchased.
30. 1 Chacma Baboon {Cynocepkaius piorcarius), §. Presented by

W. H. Long, Esq.

1 Leucoryx Antelope
( Oryx leucoryx), 5 . Presented by John

M. Cook, Esq.

Oct. 1. 2 Blossom-headed Parrakeets {Palceornis cyanocephalus) , 2 c?.
Purchased.

1 Nose-horned Viper (Vipera nasicornis), J . Purchased.
1 Long-nosed Crocodile (Crocodilus cataphractus) . Purchased.
2 Leopards {Felis pardus), young. Presented by Eustace L.

Burnside, Esq.
5 Bobben-Island Snakes (^Coronella phocaruni). Presented by

Rev. G. H. R. Fisk, C.M.Z.S.
3. 1 Rhesus Monkey (Macacus erythrccus), 2 • Presented by Frank

Smyth, Esq.

1 Hybrid Mimtjac (between Cervrdus lacrymans S and Cervulus
muntjac 5 ), cf . Bred in the Gardens.

1 Leopard Tortoise {Testudo riardalis). Presented by Sir John
Kirk, C.B., C.M.Z.S.

1 Radiated Tortoise (Testudo radiatd). Presented by Sir John
Kirk, C.B., C.M.Z.S.

3 Bell's Cinixys (Cini.rys lelliana). Presented by Sir John
Kirk, C.B., C.M.Z.S.
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Oct. 5. 1 Hytrid Mesopotamian Fallow Doer (between CWvns mesopo-

tamicus cJ aud Cervus damn J), (5. Bred in the Mena-
gerie.

1 Common Viper (Vipera benis, black var.). Presented by L. A.
Sandford, Esq.

G. 2 Beautiful Parrakeets (Ps<'/)/io)'?Mp<fc^em'?«!«),c? and 5 . Pre-
sented by Mr. T. H. Bowyer Bower.

2 Ceylonese Hanging Pairakeets (Loriculus asiaticus). Pre-
sented by Mr. T. H. Bowyer Bower.

1 Chinese Quail {Coturnix chinensis), tS . Presented by Mr. T.

H. Bowyer Bower.
1 Regent Bird {Sericuhis melinus), c? . Presented by Mr. T. H.

Bowyer Bower.
1 Blue-beaked Weaver Bird {Spermospiza hcematina). Pre-

sented by Mr. T. H. Bowyer Bower.
2 Banded Grass-Finches (Poephila cincta), c? and $. Presented

by Mr. T. H. Bowyer Bower.
2 Eicheno's Finches (Estrelda hichenovit). Presented by Mr. T.

H. Bowj-er Bower.
1 Melodious Finch {Phonipara canord), ^ . Presented by Mr.

T. H. Bowyer Bower.
1 Black-headed Finch {Munia malacca). Presented by Mr. T.

H. Bowyer Bower.
3 Modest Grass-Finches {Amadina modesta), 2 J and 1 J . Pre-

sented by Mr. T. H. Bowyer Bower.
7. 2 Axolotls (Siredon mexicmws). Presented by Dr. Heneage

Gibbs, F.Z.S.

8. 2 Dunlins
( Trinqa cinclus). Presented by Edmund A. S. Elliot,

Esq., M.R.C.'S.

1 Ringed Plover {JEgialitis Maticula). Pi-esented by Edmund
A. S. Elliot, Esq., M.R.C.S.

1 Hog Deer {Cervus porcinus). Born in the Gardens.
10. 1 Bonnet-Monkey {Macacus radintus). Deposited.

1 Naked-footed Owlet [Athene noctua). Presented by Mr. R. J.

Marlton.

11. 1 Macaque Monkey (Macacus cynomolgtts), $. Presented by
G. E. Jarvis, Esq.

1 Bonnet-Monkey {Macacus radiatus), J • Presented by G, E.
Jarvis, Esq.

1 Ven'et Monkey {Cercopithecus lalandii), (£ . Presented by
Mr. Brassey.

1 Bonnet-Monkey (il/acacMs r«<f«"a<?/s), $. Deposited.
2 Leopards {Felis pardus). Presented by Lieut.-Col. J. S.

Armitage, F.Z.S.

1 Osprey {Pandion haliaetus). Purchased,
1 Common Kestrel {Tinnuncuhs alaiidarnis). Presented by Mr.

W. K. Stanley.

12. 1 Common Hare {Lepus europcBiis). Presented by Mr. W. K.
Stanley.

13. 1 Hardwicke's Hemigale {Hemigale hardwickii) . Purchased.
See P. Z. S. 1881, p. 819.

1 Paradise Whydah Bird {Vidua paradisea) . Pre?ented by T.
H. Bowyer Bower, Esq.

6 Hairy-footed Jerboas {Diptis Jiirtipes). Presented by N. H.
Beyts.

1 White-rumped Gerbille {GerUllm pijgargus). Presented by
N. H. Beyts.
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Oct. 13.
2 'Egyptian Oua^mns {Fsammosatirus scincus). Presented bj' N

.

H. Beyts.

14. 1 Mesopotamian Fallow Deer (Cermis mesopotamicus), J . Pre-
sented by Lord Lilford, F.Z.S.

2 Beatrix Antelopes {Oryx beafrir), 22- Presented by Lord
Lilford, F.Z.S. See P. Z. S. 1881, p. 819.

2 Arabian Gazelles (Gazella arahica), S and 9 . Presented by
Lord Lilford, F.Z.S.

1 Bell's Cinixys ( Cini.vya helliand). Deposited.

17. 1 Sooty Mangabey {Coxocehus fuliginosus), S Purcbassd.
1 Ariel Toucan {Ramphastos ariel). Purcbased.
1 Naked-footed Owlet {Athene noctua). Purcbased.
1 Ornamented Hawk-Eagle {Spizaettis ornatus). Purcbased.
1 Black Tortoise {Testudo carhonaria). Purcbased.
2 Radiated Tortoises {Testudo radiata). Purcbased.
1 Argentine Tortoise {Testudo argentina). Purcbased.
1 Black-beaded Gull {Lams ridibiindus). Presented by Master

Rew Lloyd.
18. 1 Macaque Monkey {Macacus cynotnolgus), $ . Presented by G.

E. J. Glennie, Esq.
19. 1 Malbrouck Monkey ( Cercopithecus cynosurus), 5 . Presented

by Mr. J. Pope.
1 Black-faced Kangaroo {Macropus melauops)

, cj. Presented by
Miss Drax.

1 Snow-Bunting {Plectrophanes nivalis). Presented by H. A.
Macpberson, Esq.

A collection of Marine Fisbes. Purcbased.
20. 1 G&\YaKi:dLsli,at-KaM.gwoo {Hypsijn-ymmis gaimardi). Born in

tbe Gardens.

2 Common Kestrels {Tinnuncidus alandai-iiis). Presented by
Masters Jobn and Cbarles Godfrey.

21. 1 Cbinese Rbesus Monkey {Macacus lasiotus). Deposited.
22. 1 Rbesus Monkey {Macacus erythrceus), 2 • Presented by Miss

Ricbardson.
24. 1 Smooth-beaded Capucbin {Cehus 7nonachus), cj. Deposited.

1 Ricbardson's Skua {Stercorarius crepidatus) , Deposited.
25. 1 Green Monkey ( Cercopithecus cailitrichus'). Presented by Mr.

G. Aldridge.

1 Hooded Crow {Corvus comix). Purcbased.
2 Grey Plovers {Squatai-ola helvetica). Purcbased.
1 Ruff {Machetes pugnax). Purcbased.
1 Bar-tailed Godwit {Limosa lapponica). Purcbased.
1 Common Rook {Corims frugilcgus).

26. 1 Green-cbeeked Amazon {Chrysotis viridigenalis). Pur-
cbased.

1 Finscb's Amazon {Chrysotis fnschi). Purcbased.
2 Tuatera Lizards {Sphenodon ptmctatus). Deposited.
2 Tuatera Lizards {Sphenodon pimctatus). Presented by C.

Smitb, Esq.

29. 1 Ring-tailed Coati {Nasua rufa). Presented by Francis B.
Norcliffe, Esq.

1 Tarantula Spider {Mygale, sp. inc.). Presented by Cbarles A.
Craven, Esq.

1 Millipede {Julus, sp. inc.). Presented by Cbarles A. Craven,
Esq.

31. 1 Tiger {Felis tigris), 9 . Presented by Col. Owen Williams,
M.P., F.Z.S.
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Nov. 1. 1 American Black Bear {^Ursus americanus) . Presented by
Capt. M'Phevsou.

2. 1 Young Ostvich {Siruthtocainelus). Presented by Wm.Jerram,
Esq.

3. 1 Great Eagle-Owl (Bubo tna.vimus). Deposited.
4. 2 Polecats {Mustela lyutorius). Presented by Mons. M. P. Pichot.

1 Hybrid Finch (between Ligurinus chluris and Linota
cannahina). Presented by H. A. Macpherson, Esq.

A collection of Sea-Anemones. Purchased.
•5. 2 Red-throated Divers (Cohjmhus septentrionalis) . Purchased.
6. 46 Nose-horned Vipers ( Vipera nasicor7us). Born in the Gar-

dens. See P. Z. S. 1881, p. 967.

8. 1 Ring-necked Parrakeet (PaIceo)-ms torquata). Presented by
the Countess Dowager of Lonsdale.

9. IVlnto Monkey {Cercopithecus phdo), (S. Purchased.
1 Sykes's Monkey

{
Cercopithecus alhogulavis). Purchased.

1 Darwin's Rhea {Rhea darivmi). Purchased.
1 Picazuro Pigeon ( Columha jncazia-o). Purchased.
2 Spotted Zenaida Doves (Zenaida maculata). Purchased.
2 Dominican Gulls {Lams dominicanus). Purchased.
1 Dufresne's Amazon {Chrysotis dufresniana). Deposited.

1 Yellow-cheeked Amazon {Chrysotis autumnalis). Deposited.

1 Orange-winged Amazon (Chrysotis amazonica). Deposited.

10. 2 Grey Wagtails {MotaciUa sulphwea). Presented by Mr.
Swaysland.

11. 2 Vulpine Phalangers {Phalanyista vulptna), 2 cJ . Presented by
F. J. Horniman, Esq., F.Z.S.

1 Rufous Rat Kangaroo (Hypstpryjnnus rufescens), ^. Pre-
sented by F. J. Horniman, Esq., F.Z.S.

1 Red-fronted Lemur {Lemur rii/ifrons). Purchased.
12. 2 Long-eared Owls {Asia ottis). Presented by the Rev. J. A.

Wix.
14. 1 Moustache-Monkey {Cerco2nthecus cephus), cJ. Presented by

Frank G. S. Laye, Esq.

2 Herring-Gulls {Larus argentatus). Presented by Mrs. Greaves.
15. 2 Chilian Sea-Eagles {Geronaetus melanolencus). Purchased.
18. 1 Bonnet-Monkey {Macacus radiatus), 9 . Presented by the

Rev. R. H. Manley.
1 Sclavonian Grebe {Podiceps corntitus). Purchased.
1 Red-breasted Merganser {Mergiis serrator). Purchased.
1 Guillemot ( Uria troile). Purchased.

1 Bar-tailed Godwit {Limosa lupponica). Purchased.
21. 1 Weasel {Mvstela vulgaris). Purchased.

1 Blackbird {Tardus merida). Presented by Edward Lawrence,
Esq.

2 Song-Thrushes {Turdus musicus). Presented by Edward
Lawrence, Esq.

2 Sky-Larks {Alauda a)-ve7ms) . Presented by Edward Lawrence,
Esq.

1 Greenfinch {Ligurinus chloris). Presented by Edward Law-
rence, Esq.

2 Chaffinches {FringiUa calehs). Presented by Edward Law-
rence, Esq.

2 Common Quails {Coturnix communis). Presented by Edward
Lawrence, Esq.

23. 2 Orange-cheeked Waxbills {Estrclda ynclpoda). Deposited.

2 Common Waxbills {Estrelda cinerea). Deposited.
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Nov. 23. 2 Maja Finches (Munia maja). Deposited.

1 Black-headed JFinch (Munia malacca). Deposited.

1 Indian Silver-Bill {Munia malabaricd) . Deposited.

1 Song-Thrush {Turdus musicus). Deposited.

1 Black-winged Peafowl (Pauo nigripennis), J . Presented by
J. Marshall, Esq.

2 Mandarin Ducks {Aix galericiilata), cJ and 5 • Received in

exchange.

2 Brazilian Teal ( Querquedula brasiliensis), cj and 5 . Received
in exchange.

24. 1 Geoffroy's Dove (Peristera geoffroii). Received in exchange.
1 Bar- tailed Godwit (Limosa lappomcct). Purchased.
2 Razorbills (Alca torda). Purchased.
2 Common Lapwings ( Vanellus cristatus). Purchased.
2 Golden Plovers (C'haradriics phivialis). Purchased.
2 Knots (Tringa canutus). Purchased.
1 Black-throated Diver {Colymhus arcticus). Purchased.

25. 1 Vervet Monkey {Cercopithecus lalandii). Presented by R. M.
Edger, Esq.

1 Grecian Ibex {Capra cegagrus), S . Deposited.

26. 1 Spotted Ichneumon {Herpestes auropunctatus). Received in

exchange.
1 Common Kestrel ( Tinmcncuhts alaudarius). Presented by Mr.

A. Lidbury.

1 Common Snake (Tropidonoiiis natrix). Presented by H.
Dawson, Esq.

28. 1 Tawny Eagle {Aquila neevioides). Presented by Mr. —
Southey of Cape-town.

30. 1 Red-faced-Spider Monkey (^^e/es^jawsciis). Purchased.

3 Red-billed Tree-Ducks {Dendrocygna mitumtialis). Pur-
chased.

1 Vinaceous Amazon (Chrgsotis vinacea). Purchased. See
P. Z.S. 1881, p. 963.

1 Carrion-Crow (Corvus corone). Presented by F. H. Woisley
Benison, Esq.

1 Grey-breasted Parrakeet {Bolborhynchus monachus). Pre-
sented by J. Lloyd, Esq.

1 Black-headed Conure {Comcrus nanday). Presented by J.

Lloyd, Esq.

Dec. 1. 1 Black-eared Marmoset (Hapale penicillata). Presented by
Mrs. George Willins.

1 Geoffroy's Dove {Peristera geoffroii), 5 . Bred in the Gardens.
1 Redshank (Totanus calidris). Pm-chased.
2 Dunlins {Tringa cifichis). Purchased.
1 Grey Plover {Sqttatarola helvetica). Purchased,
2 Razorbills {Alca torda). Purchased.
1 Curlew {Numenius arquatus). Purchased.

3. 2 Talpacoti Ground-Doves ( Chamcepelia talpacoti), S and P

.

Presented by Dr. A . Sti-adling, C.M.Z.S.
1 Plumbeous Snake {O.ryrr/iopus plumletis). Presented by Dr.

A. Stradliug, C.M.Z.S.
2 Taraguira Lizards {Taraguira sinithi). Presented by Dr. A,

Stradling, C.M.Z.S.
1 Orange-flanked Tree-Frog {Phyllomedusa hypochondrialis).

Presented by Dr. A. Stradling, C.M.Z.S.
5. 2 Cape Crowned Cranes {Balearica chrysopelargus). Deposited.
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Dec. 5. 1 Mocassin Snake (Tropidonotus fasciatus). Born in the
Gardens.

G. 1 Horrid Rattlesnake {Crotalus horridus). Presented by Dr. A.
StradlinfT, C..M.Z.S.

1 Giant Toad {Bufo agud). Deposited,

7. 1 J?on\vitov\imeiik\\vi {Stercorarius poniatorhiims). Presented by
Mr. G. H. Baxter.

9. 2 Common Kestrels (Tinmmcidus alaudarius). Presented by F.
Usher, Esq.

1 Common Tench ( Tinea vulgaris). Presented by F. Usher, Esq.
10. 1 Red Kangaroo (Macroptis rufus), (^ . Born in the Gardens.

1 Common Jay {Garrulus glandarius). Presented by J. Yoimg',

Esq.

1 Dwarf Chameleon ( Chavtceleon pumilus). Presented by Major
Hunt.

12. 1 Green Monkey (Cercopif.hecus C(dUtrickus) . Deposited.

2 Squirrel Monkeys {Chrysothrix sciurea). Presented by F. N.
Apthorp, Esq.

4 Snow-Buntings (P/erfro/>/ia«fs nivalis), 2(S and 2$. Pur-
chased.

13. 2 Common Siskins (CJirgsomitris spinus), d and 5- Purchased.
14. 2 Ferrets {Mtistelafuro). Presented by Mrs. J. F. Faed.
15. 1 Mona Monkey (^Cercopithecus inuna). Deposited.

1 Black-backed Jackal (Cauis 7nesomelas). Presented by Capt.
C. Holled Smith.

1 Bosch-bok (Tragelaphus syhaticus). Presented by E. W.
Berryman, Esq.

1 Rose-coloured Pastor (^Pastor 7-oseus), Presented by F. Lub-
bock, Esq.

6 Dwarf Chameleons (^Chamceleon pumilus). Presented by Col.

Hassard, R.E.
16. 1 Chacma Baboon {Cynocephalus porcarius), $ . Presented by

Capt. Wyld.
1 Herring-Gull {Larus argentatus). Presented by E. W. Ebs-

worth, Esq.

1 Greater Black-backed Gull {Larus marintis). Presented by
E. W. Ebsworth, Esq.

1 Cerastes Viper (Vipera cerastes). Deposited.

20. 1 Black-throated Diver {Colymhvs arcticus). Purchased.
2 Oyster-catchers {Hm^natopus ostralegus). Purchased.

21. 1 Rhesus Monkey (Macacus erythrceus), $. Deposited.

1 Malbrouck Monkey {Cercopithecus cynosurus), J. Presented
by C. A. Rose, Esq.

22. 1 Guemul Deer (^Furcifer cliilensis), S • Pm-chased. See P. Z. S.

1882, p. 97.

4 Undulated Grass-Parrakeets {3Ielopsittacus undulatus). Bred
in the Gardens.

1 Common Kite (Milvus ictinus). Presented by G. H. Tod-
Heatley, Esq.

24. 1 Germain's Peacock Pheasant (Poli/plectron germaini), <$

.

Purchased. See P. Z. S. 1882, p. 97.

1 Javan Parrakeet (Palceornis javanicus) . Purchased.

1 White-browed Amazon (Chrysotis albifrons). Purchased.
1 White-headed Parrot {Pionus senilis). Purchased.

2 Chestnut-breasted Ducks (Anas castanea), cJ and $. Pur-
chased.

1 Chilian Teal ( Querquedula creccoides), cJ . Presented by Mons.
J. M. Comply.

Proc. Zool. Soc 1881, No. LXVI. 66
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Dec. 24. 1 Greater Sulphur-crested Cockatoo {Cacatua galerita). De-
posited.

26. 1 Short-toed Lark (Calandrella hrachydactyla). Presented by
H. A. Macpherson, Esq.

28. 1 Pike {Esox lucins). Presented by George Seaton, Esq.

1 Kusiniause (Crvssarc7ms olscurus). Purchased.

1 Blue-crowned Parrot {Tanygnathus luzonensis). Purchased.

1 White-eared Conure (Conunis leucotis). Purchased.

29. 1 Rhesus Moulvcy (Macacus erytliraiis), 5 . Presented by Mr.
Wm. Treut.

1 Black-footed Penguin {Spheiiisats demersus). Presented by
Capt. H. H. Stockham.

30. 1 Marsh-Ichneumon (Herjjestes paluclostfs, rufous var.). Pre-
sented by Ernest Wells, Esq.

1 Molucca Deer (Cervns viuluccensis), 5 Bred in the Gardens.
31. 1 \\\n\m]nv\ {Cereolqites caiuUuolvulus). Deposited.

1 Indranee Owl [Syrnium indranee). Presented by Commander
Burkitt.
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Ablabes
melaiiocephcdus, 215.

Abrostola
subapicalis, 618.

Acauthooyclus
c/a!/t, 63, 69.

AcanthoclaetyUis

htdriaga, 746, 747.

bedriagai. 744, 746.

belH),'7i3, 747.

bosMana, rar. syriacus,

745.

boskiamis, 744, 747.

cantori, 745, 747.

capensis, 744.

inomatus, 744, 746.

lineo-maiulat'us, 747.

•micro-jiholis, 746, 747.

savigvyi, 744, 745, 746.

• ,var.sc/jm6cn,746.

schrciberi, 746, 747.

scutellaHis, 744, 747.

syriacus, 745, 747.

tristrami, 746, 747.

t^eZcr, 746, 747.

vulgaris, 743, 747.

Acantliolipes

iiffinis, 618.

jlavisigna, 371.

hypenoides. 372.

nigrisigna, 372.

vetiistalis, 372.

Achatina
cmw?j/, 283, 300.

hamillei, 282, 300.

;ti>Z-«, 283.

pefersi, 282.

thomsoni, 283, 300
(Liinicoluria) caillaudi,

284, 300.

( ) recfistrigata,

284, 300.

Achatinelloides

6fl(/b«n, 801, 802,803,

804.

Achatinelloides

go/lonsirensis, 801, 802,

806.

hadihuends, 801, 802,

804.

longiformis, 802, 806.

seinicastaneus, 801, 802,

807.

socoirensis, 801, 802,

803.

, van aZia, 802,803.

, var. elongata, 801,

802.

%rjs, 801, 802, 806.

zcbrinus, 801, 802.

Acberoutia
atropos, 825.

moi-ia, 613.

Acidalia

distracta, 616.

Acosmet.ia

nebidosa, 350, 380.

nigresccns, 350.

AcrKa
neobule, 177, 180.

Awida
viridissima, 826.

Acrobata
pygmaa, 186.

Acrodactjla
degener, 259.

Acronycta
aceris, 825.

bicolor, 332.

meqacephala, 822, 825.

/;«, 822, 825.

Actaea

riifo-ptmctata, 63, 68.

Actius

/!(««, 653, 820, 823.

se/c«e, 653, 820, 823.

wiii«a, 102.

Adelostoma
bicarinatum, 470, 475,

478.

Adisura
atkinsoni, 368, 379.
delicia, 368.

rfii/cis, 368, 380.

Icucanioides, 368, 369.

marginalis, 368, 369.

pallida, 369.

similis, 369.

Adolias

schren/ci, 866, 892.

jEdopbron
phiebophora, 361.

JEga
alaskensis, 78.

belliceps, 78.

harfordi, 78.

novcB-zelandicB, 78.

punctulata, 64, 77, 78,
139.

jEgialites

hiaticula, 644.

jEgialitis

cantiana, 174.

curonica, 174.

geoffroyi, 800.

iiiuosa, 15.

jEgitbina

viridis, 796.

.^gocera
vcmilia, 614.

.^pyceros
melampiis, 757.

jEthopyga
evpogoti, 796.

siparaja, 796.
^Etole

ie«a, 324.

Agabus
abbrcviatus, 825.
dispar, 826.

Agama
ay(7w, 671, 672, 673,

674, 676.

aralensis, 672, 674.

fiavimaculata, 672, 673
66*
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Agama
fersica, 674, 676.

sanguinoleiita, 672, 674.
savignii, 673.

shiaita, 676.

(Trapelus) ruderata,

672.

Agastya
flavomaculafa, 379.
hi/blcBoides, 379.

Agela-us

imfhurni, 213, 214.
thilius, 213.

Aglia
i'a?^ 820.

Agriopus
pericvianus, 20.

Agriornis

maritima, 8.

Agrotis

aguiUiia, 351.

ckridofhi, 361.

eostigcra, 350.

hastifera, 351.

junctnra, 351.

lahyrmthica, 350.

modesta, 351.

placida, 350.

flagiata, 352.

plagifera, 352.

qiiadrisigna, 350, 617.

spccfabilis, 352.

Alaria

lanceolata, 366.
Alata

anlicalis, 623.

hastifcrcUa, 623.

subaurella, 623.

Alcedo
cristata, 567.

ficta, 568.

Alcelapbiis

caama, 763.

Kchtensteini, 763.

lunatus, 764.

Alcyonium
asbesiinum, 129.

jyurpureum, 129,
Alebion

genetrix, 125.

proximiim, 119, 120,

125, 131, 140.

Alecto
disposita, 58.

Aletia

angidifcra, 333.
conigera, 333.
distiiicta, 333, 379.
vitellma, 333.

Aloa
emittens, 614.

Alophonerpes
2mlverulentus, 792.

Alpheus
sp., 74.

euchirus, 74.

scabrodigiius, 63, 73,

74.

Alurnus
batesii, 264.

cassideus, 265.

lansbergi, 265.

mutahilis, 265, 269.

smmdersi, 265.

Amazilia
leiwoplusa, 832.

Amblyospiza
imicolor, 589.

Amblypneustes
ovum, 413.

pallidus, 434.

Amblypodia
apidamis, 855.

asinarus, 882.

ccntaurus, 856.

diardi, 855.

dispar, 883.

Japonica, 865, 882.

?-«»m, 882.

i'wAai'rt, 855, 865, 882.

Amorphina
sp., 125, 131.

Ampbidesma
castancmn, 922.

comeum, 923.

dooiacilla, 923.

rliodoiiiclas, 222.

siciila, 925.

Ampullaria
anqniUacea, 632,

gradata, 289, 300.

kordofana, 289.

lucida, 289.

purpiireiis, 290.

s^jcciosa, 289.

oe;fl?'«, 289.

wernci, 289.

Amussium
fenestratitm, 949.

hoskynsi, 950.

wcsqidsculptum, 949.

lucidum, 950.

Amydrus
i/y^'Ai, 171, 172, 955.

/TOfer, 171, 172, 955.
morio, 584.

rueppelli, 583, 955.

walleri, 584.

Aniyna
ccphusalis, 617.

Anieretes

parvulus, 8.

Anarta
gemmifera, 618.

Anas
cristata, 13.

specidaris, 734.

Anatina
radiata, 944.

ruggeri, 944.

Andropadus
flavcsccns, 576.

Angulus
macandrmi, 720.

Anolis
alligator, 243.

(S7ieus, 243.

beckeri, 921.

biporcatus, 241.

bivittatus, 241.

boulcngeri, 242, 245.

bouvicri, 243.

hieklcyi, 243.

fusco-auratus, 243.

gracilis, 242.

nasicits, 242.

nummifer, 241.

punctatus, 241, 242.

viridi(eneus, 243.

vittigerus, 241.

(Draeonura) chrysole-

2ns, 241.

Anomia
ephippium, 949.

patelliformis, 949.

Anorrhinus
galcritus, 793.

Anous
cinereiis, 16.

Antarctia

glauca, 81.

Antelopus
roiialcynei, 753.

AnthKcia
cardui, 361.

cognata, 361
corrt, 361.

dorsiliitea, 361.

/y>ia,', 361.

pidchra, 361.

yama-mai, 653.

Antberaa
yama-mai, 820, 823.

Antbocbaris
bambusarum, 864, 878.
belemida, var. orienta-

lis, 877.
cardamines, 652, 653,

864, 878,

er-rit^ff, 609.

lanceolata, 877.

scolymus, 864, 877.
thunbergii, 877.
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Anthodiasta
coUaris, 571.
zambesia,na, 571.

Anthoinyia
bef(B, 822.

Antbophila
divergens, 361.
lineata, Sfil.

marginalis, 368.
Anthreptes

hypogrammica, 796.

ma/accensis, 796.

2)h(Bnicotis, 796.
zambesiana, 571.

Anthus
arboreus, 409.
giistavi, 798.

pyrrhoiwtus, 573.
raalteni, 673.
sordklus, 167.

Autigonus
<wsrtm, 869, 911.

Apamea
basalis, 346.

cuprina, 345, 380.

latifasciafa, 345.

leucostigma, 345.

mucronafa, 345, .380.

m«(i(7a, 346, 380.

pannosa, 345.

strigidisca, 346, 380.

u7idicilia, 346.

Apate
cornifrons, 472.

nitidipcnnis, 470, 472.

terebrantis, 472.

Apatura
c/z/;;/e, 892.

Aere, 892.

ife, 6.54, 866, 892.

m's, 652, 653, 866,

891.

wsi-i*, 892.

stibstituta, 848, 892.

Apbcseus
acamas, 607.

vulcamts, 607-

Aphritis

_^o6w, 20.

Apbriza
virgata, 15.

Apbroceras
caminus, 135, 136,

141.

crassior, 135, 136.

scricatum, 134, 141.

(Leucandra) asperum,

135.

( ) ananas, 135.

Apis
astuans, 649.

Apitbesis

oiesfl!, 470, 477, 478.

Aplysina
rcgidaris, 108, 131,

140.

Apogon
arafuris, 6.50, 651.

ellioti, 650, 651.

nigripimiis, 650.

Aporia
cratey?, 652, 653, 849,

864, 876.

hippia, 864, 875.

Appana
indica, 355.

Appias
darada, 611.

narcndra, 611.
Apsarasa

figiirata, 359.

radians, 359.

wallacei, 359.

Apteryx
australis, 781, 782.

Aaas«, 781, 782.

mantelU, 780, 781,

782.

owraj, 781, 782.

Araclinoraphis

Jlavigastra, 796.

Arachnotbera
eytonii, 796.

longirostra, 796.
Arteolepia

subfasciella, 303, 325.

Aram us

scolopaceus, 644.

Arascbnia
/a««j7, 848, 850.

896.

obscura, 848, 850.

sirigosa, 896.

Area
antiquata, 950.

barbata, 950.

glacialis, 950.

lactea, 950.

MO(B, 950.

obliqtia, 950.

pectunculoides, 950.

septentrionalis, 950.

Arcinella

fei'js, 698.

Arctia

•parasita, 823.

Arctica

««(!, 641.

Arctoeepbalus
australis, 4.

Arctomys
caudatus, 198, 204.

Arcturus
coppingcri, 64, 75,

139.

lincatus, 76.

Arctus
ursus, 63.

Ardea
aZia, 599.

atricapiUa, 959.

brevipes, 959.

bubulcus, 599.

garzetfa, 599.

gularis, 173.

intermedia, 599.

melaiwcephala, 599.

miniita, 599.

podioeps, 599.

purpurea, 953, 956.

stiirmi, 599.

swnatrana, 800.

Ardetta
minuta, 599, 600.

pusilla, 599.

sturmi, 599.

Arescus
csmuUis, 266, 269.

histrio, 266.

labiafus, 265, 266.

perplexus, 265, 266,

269.

puloher, 266, 269.

Arge
galathea, 825.

Argiope
capstda, 949.

cistellula, 948.

Argiva
hieroglyphica, 619.

Argya
rubiginosa, 575.

Argynuis
sp. nova, 867.

flc^?>»pe, 867, 901.
^r^tow, 867, 901.

anadyomene, 867,
902.

angarensis, 867, 900.
«M»a, 83.

child.reni, 867, 900.

chlorodippe, 901,
902.

cUodoxa, 901, 902.
cytheris, 83.

daphne, 867, 901,
e«a, 902.

euphrosyne, 900.

fortima, 848, 901.

yVeyrt, 867, 900,

«Ho, 867, 901.

japonica, 848, 849,
902.
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Argynnis
laodice, 867, 902.

lathonioides, 83.

leopardina, 900.

locuples, 848, 901.

lydppe, 848, 902.

maculata, 862, 867.

7no7itana, 83.

myrina, 900.

wmjspe, 867, 901, 902.

niphe, 867, 900,

oscarus, 867, 900.

pallesoens, 853, 901.

^apAm, 867, 902.

paphioides, 848, 902.

paulina, 902.

ra/)(^fa, 847, 848, 849,

901.

nislana, 867, 902.

srt^awa, 848, 867, 902.

selene, 867, 900.

«??e?ws, 867, 900.

fatirica, 902.

ifAore, 867, 900.

vorcix, 901, 902.

Ariamne3
affemcata, 765, 770,

775.

(Ariadne) flageUu7n,

771.

Artamus
leucorhynckus, 794.

Arucha
indicafalts, 623.

Arundinicola
leiicocephala, 437.

Arundo
donax, 826,

Arvicola

amphibius, 4.

hengalensis, 526, 528.

blanfordi, -206, 907.

kydrophilics, 530.

indica, 524.

roylei, 207,

siracheyi, 207.

Ascetta
priTnordialis, Tar. ^o-

ierium, 133.

Aspavia
brunnea, 272.

grandiuscula, 272, 276.

Assara
albicostalis, 623.

Astarte
acvticodata, 724.

hipartita, 713.

compacta, 712.

compressa, 712.

crebricostata, 712.

crebrilirata, 712.

Astarte

crenata, 711.

digitaria, 713.

forhcsii. 713.

Zf»s, 712.

longirosfra, 42.

magellanka, 41, 138.

parva, 713,
pusilla, 713, 724.

richardsffiii, 712.

stdcafa, 710, 712.

triangularis, 712.

warhami, 712.

Asteracanthion
wcbbianum, 497.

Asterias

acervata, 494, 501, 502,

504, 606.

acvtispina, 494, 500,

503, 506.

ffj?<n/is, 494, 501, 504,
606.

africana, 494, 505,

606.

«Z6a, 92, 140, 494, 498,

601, 506, 506.

alhulus, 496.

amurensis, 494, 501,

50.5, 506.

angulosa, 496.

anfarctica, 92, 94,

494, 496, 501, 505,
506".

arenicola, 496, 498.

asi'er, 493, 498.

atlantica, 496.

aurantiaca, 496.
australis, 497.

bcrylinuff, 497.

Aoo^'cs, 493, 494, 498,
501.

borhonica, 494, 501,
506.

iormi/s, 497, 498, 501,

504, 506.

brachiata, 494, 501,
506.

6r«wc?«, 91,92,94, 140,

494, 498, 601, 502,

504, 506.

brevispina, 494, 501,

606.

calaniaria, 494, 497,
498, 500, 503, 506.

camtschatica, 494, 501,
506.

capensis, 494, 500, 503,
506.

capVata, 494, 501, 505,
506.

clathrata, 497.

Asteriaa

clavaticm, 494, 501,

506.

cowpi'a, 494, 501, 506.

conferta, 494, 501, 505,

506.

cribraria, 494, 501, 505,

506.

cunninghami, 93, 495,

501, 505, 506.

disficha, 495, 506.

doiiglasi, 497, 501, 504,

506.

echinafa, 493.

epichlora, 495, 501, 505,

506.

fabricii, 497, 498.

fissispina, 495, 601,

50.^, 606.

/or/wA-/, 495, 496, 497,

501,605,506.
/«/!^c?»s, 495, 498, 501,

606.

/?(?m, 496, 601, 602,

504, 506.

fungifera, 495, 601

,

506.

gelatinosa, 495, 497,

500, 504, 506.

gemmifer, 495, 500,

504.

germaini, 496, 601,

502, 604, 506.

gigantca, 497.

glacialis, 495, 496, 497,

501, 605, 506, 508,
511.

glohifera, 497, 498.

granifera, 497.

grxnlandica, 495, 501,
504, 506.

hexactis, 495, 501, 504,
506.

hispida, 495, 601, 506,

507, 508, 609, 610.
hohafica, 497.

ianthina, 495, 606.

inermis, 512, 515.

japoniea, 495, 501, 505,

606, 514, 615.

jehmnesi, 497, 498.

katherinm, 495, 497,

500, 504, 506.

^z?!c^'M, 495, 506.

littoralis, 495, 501, 505,
506.

luetkeni, 495, 501, 505,
606.

forjrfa, 496, 501, 602,

604, 506.

madeirensis, 497, 498.
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Aythia
nyroca, 956.

BaJaena
biscayensU, 9f59, 975.

mystioetiis, 973.

Balanus
l(svis, 64, 79.

Bankia
angulifera, 373.

erecfa, 353.

lativitta, 373.

Barbatula
olivacea, 593.

Batis

pririt, bll.

senegalensis, 577.

Baza
verreauxi, 562.

Belenogaster

saussurei, 649.

Belenois

abyssinica, 179.

Belideus

breviceps, 186, 188.

sciuretcs, 186, 190.

Bernicla
antarciica, 13.

Bernieria

madagascariensis, 196,

197.

Berrhaea

albinota, 356.

aurigera, 356.

megastigma, 356, 357.

olivacea, 357.

Bessornis

heuglini, 314:.

natalensis, 574.

Betseus

scahrocJigiius, 73.

Biston
hirfaria, 822.

Boletia

granulata, 431.

heteropora, 413.

Bolina
obstnicta, 328.

Bombyx
neusfria, 654.

quercus, 825.

rM^j, 825.

Borolia

fasciata, 334, 379.

furcifera, 334.

Botaurus
minutus, 599.

pusillus, 599.

Brachycoelia

coficolor, 80.

virescens, 80.

Bracliygalba

albigidaris, 778.

Brachj'podius
melanocephalus, 797.

Brachypteryx
malaccensis, 797.
umhratilis, 797.

Bradyornia
inodestus, 578.

pallidus, 578.

subalaris, 578.

Bradypteru3
brevirostris, 921.

Bronchocela
crisfatella, 215.

Bryophila
a/^(B, 332.

glandifera, 331.

liferata, 331.

mediana, 332.

modesta, 332.

nilgiria, 332.

Buarreraon
albimichus, 485.

castaneifrons, 486.
comptus, 485.

elcsoprorus, 485.

gutturalis, 485.

inornatus, 485.
leucopis, 486.

melanolamus, 485.
melanops, 485.
nationi, 485.

personatus, 486.

spodionohis, 485.

taczanomsJcii, 485.
tricolor, 485.

Bubo
cinerascens, 564.

maculosus, 563, 664.

magellanicus, 10.

Bubulcus
coromandus, 800.
i6?'«, 599.

Buccinum
teeniolatum, 30.

Bucco
coUaris, 778.

lanceolatus, Til.

Buceros
dbyssinicus, 591.

buccinator, 691.

cristatus, 591.

melanoleucus, 591.

Buclianga
assimilis, 578.

Bucorvus
abyssinieits, 591.

Bucranium
taurifrons, 765, 772,

775.

Budytes
flavus, 168.

viridis, 168.

Bufo
melanostictus, 216.

Buliminus
^-i%i, 282.
oi<!sa, 281.

paioenxis, 635.

socotrensis, 801.

velutiims, 801.

(AchatineUoides) nZ6a,

804,807,811,812.
( ) balfouri, 804,

805.

( ) elonqatus, 803,
811.

(
)

gnllonsirensis,

805, 812.

( ) hadibuensis,803,

812.

( ) longiformis, 806,
812.

( ) minor, 804.

( ) semicastaneus,

807, 812.

( -) socotrensis, 802,
811.

( ) i^z^-ris, 805, 812.

( ) zebrinus, 806,
812.

(Pachnodus) adonensis,

808, 812.

( ) fragilis, 808,
812.

( ) heliciformis,

807, 812.

Bulimus
dombeianus, 842.
notabilis, 1TJ, 282, 300.
i-r/sj-is, 290.

(Atnphidi-omus) at?-

«»z«, 630.

( ) inierruptiis, 835.
(BuUminus) kirbyi,

282, 300.

(Ehachis) braunsii,

281,300.
(Stenogyra) paioensis,

6.30.

BungaruB
fasciatiis, 216.

semifasciatus, 216.
Bursa

(Apollon) proditor, 31.

Butalis

grisola, 577.
Butastur

rufipennis, 562.
Buteo

rvfipennis, 562.
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Butorides

Javanica, 800.

Bycanistes

buccinator, 591.

cristatus, 591.

Cacomantis
merulinus, 792.

Cacotiis

calcaratus, 19.

coppingeri, 19.

Calamaria
Jongiceps, 218.

Oalamodyta
brevirosiris, 921.

Calantica

poUfa, 302, 325.

Calidris

arenaria, 16, 600.

Caligus
chcemichthijs, 79.

CalliBnia

pidlata, 358.

Callialcyon

coromanda, 793.

Callianassa

uncinata, 63, 73.

Calliderma
enuna, 96.

_Q'rfl^j, 95, 140.

Callidryas

tkisorclla, 611.

Callimorpha
dominula, 652, 654, 825.

Callisphyris

schythei, 82.

Callithraupis

ci/anictera., 213.

Callithrix

brunnea, 258.

Oallolophus
puniceus, 792.

Callophis

bivirgatus, 216.

intestinalis, 216.

Callopistria

lafreillei, 374.

Callorhyncbus
antarcticus, 19.

Callyspongia
*!<«(?;«, m, 112.

Calophasia
cashmirensis, 358.

linariee, 358.

lobifera, 358.

Calorhamphus
fuliginosits, 792.

Calornis
chalybcBUS, 799.

Calotes

versicolor, 215.

Oalyptoraena
viridis, 798.

CalyptrEea

costellata, 32.

Calysisme
anynana, 175.

socotrana, Y!b, 180.

Camel us
bactrianus, 409.

Carapephaga
Jardinii, 839.

nigra, 578.

Cancellaria

scalata, 638.

wilmeri, 637, 639.

Cancer
arcfus, 63.

edwardsii, 63, 67.

, var. annulipes,

63, 67.

planatus, 70.

plebejiis, 63, 67.

?<rsM5 minor, 63.

variegatus, 69.

Canda
sp., 45.

Canis
jiibafus, 165.

laniger, 202.

lupus, 201.

pallipes, 202.

Capra
falconeri, 208, 209.

megaceros, 209.

sihirica, 208.

Caprimulgus
fossei, 564.

mossambicus, 564.

Carabus
sufiiralis, 80.

Caradrina
arenacea, 349.

rfefccr-a, 349, 380.

kadeni, 349.

Carcineutes

mclanops, 793.

Cardita
aoideata, 705.

calyciilata, 705.

corbis, 705.

flahelluni, 43.

minuta, "lOb.

nuculina, 705.

semen, 43.

spurca, 42.

tegulafa, 43.

(Aetinoboliis) compres-

siis, 42.

( ) !e/i<i'wK«,42,138.

Oarditella

pallida, 43, 138.

Cardiura
aculeafum, 706.

ciliare, 706.

ciliatum, 707.

deshayesii, 707.

echinatum, 706, 707.

ec^ztic, 708.

erinaceum, 707.
exigimm, 707.

fasciatum, 708.

islandici/ni, 707.

^•ocA?:, 707.
minimum, 709.

mucronatum, 707.

nodosum, 708.

norvegicum, 709.

papillosum, 707.

paucicostatum, 706.

pijgmcBum, 708.

roseum, 708.

riibrum, 699.

rusdcum, 707,

tuberculatum, 707.

Cariaina

cristata, 1.

Caridagrus
concretus, 793.

Carpopbaga
(SMc«, 799.

^Mww, 996, 997.

salvadorii, 996.

Carter!ospongia
otahitica, 109.

Oarterocepbalus

argyrostigma, 869, 914.

ornatus, 915.

palwmon, 869, 914.

Sylvius, 869, 914.

unicolor, 915.

CascelHus
gravesii, 80.

kiitflii, 80.

nitidus, 80.

Cassicus

persictis, 214.

Castnia

erycina, 141, 142, 145.

Casuarius

beccarii, 784.

bennetti, 784.

galeatus, 782, 783, 784.
«(?! iappendiculatus,

784.

westermani, 784.

Casyapa
Mra.r, 869, 909.

Catachlfena

diadema, 678, 679.
Catameiiia

inornata, 486.

rufirostris, 486.
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Catliavtes

aura, 9.

Catoblepas
gargon, 764.

Catocala

fraxini, 654.

sponsa, 654. •

CatocLrysops
cnejus, 605.

contrada, 605, 606.

ella, 606.

pandava, 606.

Oatopsilia

pyranthe, 611.

pyrene, 178.

thisorella, 611.

Catriscus

apicalis, 920, 921.

Cecropis
riistka, 565.

Celaena

silckimensis, 348, 380.

Cellepora

bilabiata, 54.

dichotoma, 65.

fusca. 55.

hyalina, 49.

mammillata, 54.

pumicosa, 54.

Uibigcra, 54.

turrita, 55.

Centrites

w?^«r, 8.

Centrococcj-x

eurycercus, 793.

Centi'opus

senegale7isis, 595.

superciliosus, 172, 595,

955.

Centropyx
altamazonicus, 228.

dorsa/is, 228.

pelvieeps, 228.

Centrotrachelus

asmussi, Qll.

loricaius, 677.

Cephalodonta
lycoidcs, 260, 269.

Cephalolia

affinis, 2iil.

alternam, 261, 269.

angusfata, 263.

angusticollis, 263, 269.

antennata, 262, 269.

corallina, 261.
degandei, 261.

/e/i.r, 263, 269.

flavipennis, 261.

grayi, 262.

tef-n, 260, 262, 269.
laticollis, 262.

Cephalolia
owm;'«, 261, 269.

princeps, 261.

pidchdla, 261.

succincia, 262.

Cepbalophus
mergens, 763.

Cephonodes
hylas, 613.

Ceratisoleu

Jegumen, 928.

Ceratodus
fosteri, 659.

Cerberus
rhynchops, 215.

Cerbia
fugitiva, 619.

Cerchneis

cinnamomina, 10.

Cercopitheciis

cal/itrifhus, 812, 815,

816, 817.

«ai(?i«s, 816, 817.
Cercosaura

ocellafa, 228, 229.

schrcihersii, 2o0, 231.

(Pantodactykis) a?yM-
^^'s, 229, 231.

( ) reticulata, 230,
245.

(Prionodactj-lus)

manicata, 231, 245.

Cerithidea

charbonnieri, 635.
obtusa, 634.

Cerithiuin

(Brittium) cmlatum, 32.

Oerostoina

o/joe/fc, 308.

brasficella, 306.

canariflki, 309, 325.
ceri'e//a, 307, 325.

dentifm.Ha, 308, 325.

falcifcrella, 307, 325.
fi-usfella, 309, 325.

instahilella. 306, 307.
/2<ce/Zr/, 308.

parenthescUa, 308.

radiaieUa, 307.

sidilmcUa, 308, 325.

sylvella, 308.

xylostella, 306.

Cerura
t>/H«7(7, 822, 825.

Cervicapra

arimdinaeea, 758.

Ceryle

r!(rf«, 568.

stellata, 9.

Cettia

apicalis, 921

Ceuthmocharis
cBiieus, 595.

australis, 595.

Oeyx
dillwy7i7ii, 793.

Cbsenichthys
c.^o.!', 20.

Cha3rocampa
celerio, 613.

fraterna, 613.

nessus, 613.

oldenlandicB, 613.

Cbalcoparia
singalensis, 796.

ChalcopeUa
fl/»'«, 596.

chalcospilos, 596.

tympanisfria, 597.

Chalcostetba
insignis, 796.

Chalina
argus, 110.

coppingeri, 110, 131,

140.

gracilenta, 131.

granfi, 126.

limbata. 111.

Chalinula
granti. 127.

Cham a

aculcafa, 705.

argentea. 931.

ariefiva, 931.

bicornis, 710.

calyculafa, 705.

cavernosa, 710.

circinata, 710.

cor, 710.

gryphica, 710.

grypho'ides, 709.
pipcrafa, 925.

sinistrorsa, 710.

squamafa, 710.

OliamiEleon

monachus, 464.

Charadrius
/;^ic«s, 996.

Charaxes
balfouri, 176, 180.

mandari7ms, 891.

narceus, 866, 891.
varanes, 176.

Charielea
tmirica, 361.

Cbasmognatbus
yi-amdatus, 63, 69, 70.

Chataohlein
diadenm, 678.

Chatamla
flavescens, 326.

nigrescens, 326.
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Cbaimosia
fragilis, 45, 139.

hirfissima, 46.

Chazaria
incarnata, 361.

Clielonia

caja, 654.

villica, 654.

Chersotis

quadrisigna, 617.
recfangida, 617.

Chettusia

inornata, 598.

melanoptera, 598.

Chilina

acuminata, 840, 842,

844, 845.

aOTa»ff, 37, 138. 846.

ampiillacea, 840. 842,

843.

angtista, 842, 845.

bu'Uoidcs, 843.

dotnbeyana, 840, 841,

842, 844.

eZe^raws, 840, 841, 842,

843.

fasciata, 840, 841, 842,

844.

, flucfnosa, 840. 842.

^M?Mwe«, 840,841,843,
845.

flimiatiHs, 840, 841.

^/AAos«, 840, 842. 844.

glohosa, 842, 843, 845.

major, 840, 841, 844.

ohovata, 844.

om&, 840, 843.

jparchappii, 37, 840,

841, 843.

parva, 842, 844.

patagonioa, 840, 845.

por/iUensis, 842, 846.

puelcha, 840, 841, 842,

844.

pulchra. 37, 844.

robuatior, 840, 842,

844.

suhcylindrica, 840, 845.

tehuelcha, 840, 841,

842, 843.

i-^jmis, 840, 842, 843.

Chione
sp., 38.

_9flyi, 38.

mesodesma, 38.

Chionis
«;i(7, 644.

Chionobas
nanna, 906.

Chirodota
purpurea, 101.

Chirotnya
madaqc'cariensis,

393.

Chiropotes
albinasa, 258.

Chiton
albtis, 35.

bowcnii, 35.

viridulns, 35.

(Callochiton) illumi-

naii'.s, 35.

(Ischnochitou) imita-

tor, 35, 138.

(Plaxiphora) carmi-

chaelis, 35.

(Tonicia) fastigiatus,

35.

Ohloephaga
antarctica, 13.

poUocephala, 13.

Chloropsis

zosterops, 796.

Choerocampa
rtZpewor, 821, 825.

Cholus
/orA««, 826.

Chorodrnmus
linco-maculatus, 747.

Chrysoclista

lineella, 324.

Clirysococcyx

cupreus, 594.

xanlhorhynckus, 792.

Chry.sopelea

ornata, 215.

Chvysophariu3
phlceas, 847.

timmus, 849.

Chi'ysospiza

etcchlora, 958.

Chrysotis
augusta, 627.

bnuqueii, 627.

cyanopis, 627.

guUdingi, 627.

nichollai , 627.

versicolor, 627.

vinacea, 968.

Chthoneis
marginicollis, 449.

Churia
maculata, 360.

nigrisigna, 360, 379.

ochracea, 360.

Cicindela

campestris, 655.

Cidaria

sp., 84.

Julvaia, 84.

Cidaris

tribidoides, 411.

Cinolodes

fuscus, 8.

patachonicus, 8.

Oiunyris
balfoiiri, 169.

gntfuralis, 570.
Aa.svf/;(, ff96.

Jardinei, 570.

Jcalckrcvthi, 571.

Jcirhyi, 571.

microrhynchus, 570.

obsciira, 169.

Cioealypta
ca/iw, 115, 131, 140.

?ra', 116, 131.

pcnicilluf, 116.

tuhcrcidata, 107, 116.

Circaetus

cinereus, 562.

Circe

minima, 489, 713.

Circus

(srnginosus, 563.

ciiicrcus, 10.

Cirrochroa
aorj's. 604.

mifhila, 604.

swinhoei, 604.

?'Aa;'s, 604.

Cisticola

luemafocephala, 571.

incana, 166, 954.

isodactyla, 571.

rhodoptera, 5T2.

Cittocincla

sfricklandi, 798.

Cladochalina
arraiqera, 112, 114,

131.

— , Tar. pergamentacea,

112, 114, 131, 140.

Clathrina
coriacea, 132.

poferimn, 132, 133.

Clausilia

snmatrana, 631.

Clausina
croulinensif, 703.

Clea
ftoe/«'«, 635.

fasciata, 635.

maxima, 635.

nigricans, 635.

Clerotne

ewmavs, 903.

Clione
ZoAni'a, 130.

Cobus
ellipsiprymnus, 758.
JfcAe, 760.

vardoni, 759, 760.
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Coccyst,es

afer, 594.

albonotatus, 594.

jacobi7iits, 594.

pica, 594.

serratus, 594.

Ctsliaxis

Imjardi, 839, 840.

Coelopeltis

lacertina, 680.

Coenonympha
amaryUis, 869, 909.

annuUfer, 909.

A«ro, 869, 909.

«>^2S, 869, 909.

adipus, 869, 909.

perseis, 909.

rmrfa, 909.

Colaptea
rupicola, 488.

stolemanni, 488.

Colaspoides

anmzona, 448.

Colasposoma
antennale, 444.

apicale, 441.

barbatum, 446.

chloris, 444.

femoraU, 442, 444.

gibbicoUe, 441, 444.

igneicolle, 445.

insfabile, 442, 446.

longipes, 442.

melancholictcm, 443.

ornaticolle, 444.

ornattcm, 445.

pretiositm, 446.

pubescens, 443.

robiistum, 446.

sellatum, 446.

senegalense, 444.

subcostaticm, 443.

tarsale, 442.

thoracicum, 443.

variabilc, 443.

varians, 446.

vestitum, 443.

Oolias
aurora, 864, 880.

cAfce, 880.

chrysotheme, 602.

edusa, 880.

eZwesi, 861, 879.

errt^e, 602, 607, 864,

879, 880.

eiirytheme, 880.

helictha, 879, 880.

%a;e, 864, 879, 880.

leucotis, 590.

melinos, 864, 880.

nereine, 879.

Colias

nilgiriensis, 607.

^jrttewo, 864, 879.

pcdlens, 861, 879.

phicomoiie, 880.

philodice, 880.

poliographus, 879.
pyrene, 178.

SMwoc:?a, 849, 879, 880.

subaurata, 861, 879.
CoUocalia

ZjjjcAi, 793.

Collonia

cimninghami, 33, 138.

Colobocentrotus
atraUis, 415, 421.

mertensi, 421.

Colymbetes
exoletus, 826.

grapci, 826.

Colymbus
minor, 602.

Cometes
caroli, 487.

Compsosoma
melanurum, 215.

Concholepas
peruviana, 31.

Conopophaga
aurita, 435, 437.

Z/weai'a, 436, 437.

melanops, 435.

ConoTulus
bulimoides, 842.

Conus
iocytj, 636, 637, 639.

^-/oywej, 637, 639.

Zo»z6e?:, 637, 639.

pastinaica, 636.

prevosti, 636, 639.

striatus, 637.

sulcatus, 637.

terebellum, 636.

thomasi, 635, 636,
639.

vz/yo, 636.

Copeoglossum
ci7ictum, 237.

Copsychus
amoemis, 798.

Coracias

catidata, 566.

garrtda, 566.
vcsvia, 566.

Corallana

acuticauda, 64, 78,

139.

Ooralliophaga
setosa, 693.

Coraphites
melanauchcn, 172, 955.

Corbicula

gracilis, 633.

radiata, 277.

Corbula
ambigua, 694.

amiirensis, 945.

costellata, 944.

^/56«, 944, 945.
granulata, 936.

mediterranea, 945.

fey?s, 945.

oi'rt^a, 945.

physoides, 945.
r^-^M-a, 943.
rosea, 944.

striata, 945.

Corma
horsfieldi, 327.

?-a#«6-i;, 327.

Corone
«Mca, 799.

validus, 799.

Oorvus
infumatus, 955.

scapulatus, 582.

umbrinus, 172, 955.

Coi'ythaix

fischcri, 590.

porphyreolophus, 590.

Corythornis
cristatus, 567.

cyanostigma, 5<S1, 568.

Cosmetornis
vexillarius, 564.

Cosmia
hgpenoides, 354, 380.

Cosmopsarus
miicolor, 583.

Cossus
ligniperda, 654, 822,

825.

Cossypha
hcuglini, 574.

natalensis, 574.
Cotanda

placodoides, 374.
Coturnix

communis, 173.

dekgorgii, 259.
Crambus

sabulinus, 623.

Crania
anomaJa, 948.

Crassatella

6eZfe/a, 490.

knockeri, 491.

Crassina
depressa, 712.

elliptica, 711.

Crateropus
jardinei, 575.
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Crateropus
kirJci, 575.

ruhiginosus, 575.

Creatonotos
emittens, 614.

Crenella

decussafa, 950.

Crepipatella

dilatafa, 32.

pallida, 32.

Cribrillina

radiata, 47.

Oricetus

fulvus, 205.

isahelliniis, 205.

ph(Bus, 205.

Crinigei-

gutturalin, I'^l.

phcBOcephalus, 797.
strepitans, bio.

Criserpia

dichotoma, 59.

Crithagra
hufyraoea, 589, 590.

chrysopyga, 589, 590.

Crossleyia

xanthophrys, 196,

197.

Cr}'pticus

quisquilius, 477.

Cryptodon
ohesus, 702.

Cryptolecliia

tentoriferdla, 312.

Ctenodactvlus
milgans, 747.

Ctenodisciis

cristatus, 495.

Ctenomys
magellanicus, 6.

Ctypohippusi

arenivolans, 85.

Cucullia

albescens, 357.

atJcinsoni, 357.

Cucuhis
poHocephalus, 593.

Ciilasta

indecisa, '677.

Cultellus

cuUellatus, 928.

sutfonensis, 928.

Cuneus
viftatus, 723.

Cuon
prim<BVUs, 202.

Cura;us
atcrrimiis, 7.

Curetis

acf^J-rt, 865, 882.

phcBdrus, 605.

Curetis

trimcata, 865, 882.

(Anops) 6!«/w, 882.

Cursorius
gallicus, 173, 644.

Senegalensis, 598.

Ouriibasa

calamaria, 367.

cruentata, 367.

lanceolafa, 366.

marginata, 367.

discus
maculatus, 185, 188.

Cuvieria

antarctica, 100.

Cyamium
mi7iiitum, 699.

Cyanicterus

venustus, 213.

Cyanoderma
bicolor, 797.

erythropterum, 797.

Cybister
africanus, 470.

Cycethra
simplex, 96, 140.

Cyclophorus
eximius, 631.

hildehrandti, 277.

magileiisis, 277.

planorbuliis, 631.

!f'»6a, 632.

wahlbergi, 277.

Cyclopides

«i«ro, 914.

morpheus, 869, 914.

ornatus, 869, 914.

unicolor, 869.

Cyclostoma
albicans, 253, 254.

goudotiamcm, 278.

gratuni, 251.

insulare, 277, 278,

300.

kraussianum, 278.

ligatum, 278.

lineafum, 278.

naticoides, 252.

(Litliidion) lithidion,

257.

Cyclotopsis

orwrtr-KS, 257, 258.

semistriatus, 252.

Cygnus
nigricoUis, 14.

Cylindrophia
linea/us, 215, 217, 218,

227.

maeulatiis, 218.

melanonotus, 218.

r«/»s, 215, 218.

Cylindrorrhinus
ungulatus, 82.

Cyinborhynclius
macrorhynchits, 798.

Cymochorea
leucorrhoa, 736.

Cyinodocea
darwinii, 79.

Cyon
alpinus, 202.

priniavus, 202.

Oyornis
banyumas, 794.

Cyphon
patagonica, 82.

Cypraea
deoipiens, 558.

Jimbriata, 638.

macula, 638.

pyriformis, 638.

smifhi, 638.

thersifes, 558.

Cypricardia
cdillati, 952.

lithophagella, 952.

Cyprina
islandica, 710, 716.

montagui, 712.

Cyrena
radiata, 295.

(Corbicula) radiata,

295.

Cystignathus
bibronii, 18.

macrodactylus, 18.

Oystophora
cristate, 154, 158,

159.

Cytherea
lunaris, 714.

tmUtilamella, lib.

Dacrydium
vitreum, 950.

Dadica
lineosa, 349.

Dafila

spinicauda, 14.

Dainiio

/(jWcn, 911.

i'fr'Ays, 869, 911.

Danais
chrysippus, 175, 867,

903.

livmiace, 603, 903.

nilgiriensis, 603.

(y^/a, 867, 902.

Daphnis
7ie/'e(, 613.

Duptiun
capensis, 12.
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Debis
eicropa, 868, 903.

sigoaax, 909.

Decipula
ovata, 696.

Deilephila

euphorhicB, 821, 825.

galii, 824.

livornica, 613.

Deiopeia
pulchella, 179, 602,

614.

thyter, 614.

Demotispa
elegans, 261.

Deudrobites
namaqueus, 593.

fchoensis, 593.

Dendrocjgna
viduata, 601.

Dendrolagus
mM.-?'?(s, 980, 984, 989,

990, 992, 993.

Dendropliila

frontalis, 795.

Dendropbis
caudoUneata, 215.

picia, 'lib.

Dendropicus
fulviscapus, 593.

Dentalium
sp., 34.

Depressaria
adspersella, 314.

avgclicella, 315.

applana, 316.

argillacea, 313, 325.

armcella, 314, 325.

astranfia, 316.

atrodorsella, 312, 319.

cilieUa, 316.

cinereocosteHa, 312.

ciniflonella, 315.

claiisella, 312.

cnicella, 317.

confertella, 312.

_
emeriteUa, 318.

eupatoriella, 312.

feriuddeUa , 312.

georgiella, 312.

grotella, 312.

hepatariella, 317.

hcracliana, 312.

hilarella, 312.

klamathiana, 314, 325.

lecontella, 312.

nanateUa, 313.

nehiilosa, 312.

nervosa, 317.

novi-mundi, 318.

nubiferella, 316, 325.

Depressaria

ocellana, 314.

pallidochrella, 312.

parilella, 317, 318.

posticella, 315, 325.

psoraliella, 317, 325.

pulvipiumella, 312.

rilei/ella, 312.

rohiniella, 312.

sahulella, 313, 325.

scahrella, 312.

suhpropivquella, 31 3.

umbraticostella, 318,

325.

versicolorella, 312.

yeatiana, 314, 316.

Dermestes
vul[jinus, 470.

Derrima
henrietta, 361.

stellata, 361.

Desmacidon
fruticosum, 116.

Diantheoia

confluens, 354, 380.

Diasemia
geometralis, 622.

Diastopora
patina, 56.

Dicaeum
nigrimentum, 795.

pryeri, 795.

trigonosiigma, 796.

Dichorragia
nesimachus, 866, 891.

Dioi'anura

furcula, 825.

Diorurus
atripennis, 578.

divaricatus, 578.

fugax, 578.

Dicrocercus
hirundinaceus, 569.

DideljDbjs

dorsigera, 978.

Dineutes
areus, 470.

Diomedea
melanopkrys, 12.

Diuca
grisca, 7.

spcculifora, 486.

Diplodonta
apicalis, 705.

astartea, 705.

intermedia, 705.

lamellata, 38, 138.

rofimdata, 704, 718.

trigonula, 705.

Dipsas
cynodon, 215.

Dipsas
dendrophila, 215.

>nasj, 865, 883.

^Mzit-a, 865, 8S3.

michaelis, 865, 883.

raphaelis, 865, 883.

scspistriata, 81)5, 883.

taxila, 884.

Dipthera
arw?», 825.

Dipus
jamdus, 552.

Disciua
atlantioa, 919.

Discophora
?MZ//a, 605.

Di^copora
tris^jhiosa, 53.

Discoporella

complicata, 58.

grignonentis, 57.

Dissemurus
hrachypliorus, 795.

Ditypophis
vivax, 462.

Docela

affinis, 618.

veiusialis, 372.

Dombeya
fasciata, 841, 844.
ohovaia, 844.

Donacilla
lamarcJci, 923.

Don ax

bellardii, 724.

castaneum, 922.

irz/i', 716.

plchcia, 923.

truneulus, 723.

venusius, 723.

vittati(s, 723.

Dorcopsis
lucttiosus, 981, 992,

993.

Dorika
aureola, 363.

saiiguinoknta, 363.

Doris

sp., 36.

tuherculata, 36.

DroiiiKUS
nova-hollandicB, 784.

Dronias
acfZco/a, 174, 259,

599, 644.

Dromicia
nana, ] 86.

Drymocatapbus
capistratoides, 797.

Drymoeca

]

kcBsitata , 166, 167.
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Dryiiioeca

madagascariensis, 16(j,

167.

tenella, 957.

Dr3'moica
apicaiis, 921.

isodactyla, 571.

mmtalis, 572.

stulta, 571.

Dryoscopus

affinis, 5S0.

mibia, 580.

orientalis, 580.

salimce, 580.

sublacteus, 580.

Dynamene
darwinii, 64, 79.

Dysderous
antcnnatus, 275, 276.

superstitiosus, 276.

Dytiscus

marginalis, 655, 825.

Earias
frondosana, 614.

trisfrigosa, 614.

Echidna
hystrix, 737.

Echinocidaris

diifresnii, 87.

punctulata, 413.

Echinometra
lucuntcr, 415, 421,

422, 423.

macrosfoma, 415, 424.

ohlonga, 414, 415.

subangularis, 415, 421

,

423.

vanhnuiti, 415, 421,

423.

t;i?V£/w, 415, 421, 424.

Echinostreplius

mo/ar«, 414, 415, 433.

Echinotbrix
turcarum, 413.

Echinus
alhocinotiis, 91.

esculenfus, 413.

magellmiicus, 87, 90.

margaritaceus, 90.

Echis
carlnafa, 463, 682.

colorata, 463.

Edeclus
eardinalis, 917,918.
Cornelia, 917, 9)8.

^mMc7/s, 916, 917,918.
//«;;«/, 917, 918.

pectomlU, 917, 918,

919.

Eelectus

polychlorus, 916.

nedf//, 916, 917,
918.

roraius. 917, 918.

wesfermaiini, 918.

Ecpleopus
(EiLspoiidylus) ^'wew-

Mtz-f, 235, 245.

( ) maculatus, 236.

( ) strangulatus,

236.

Eleginus

maclovinus, 20.

Emalodera
(9Af««, 82.

Emberiza
rusfica, 827.

sepfcmstriata, 171,

955.

specuUfera, 486.

tahapisi, 171, 955.

Eiuminia
olivacea, 228.

Enncea
balfouri, 809, 812.

passamaana, 808, 812.

Eunea
Imvigata, 281, SCO.

o/jwn, 281.

ovoidea, 281

.

Enyalius
heferolepis, 239, 241,

246, 247.

Zai'ict;/??, 238, 2.39.

microlcpis, 238, 245,

246, 247.

oshauqhncssi/i, 246,

247.

planiccps, 238.

pr(sstabilis, 240, 245,

246, 247.

Epacrotnia
coUecta, 85.

Epialtus
dentatus, 63, 66.

marginatus, 63, 66.

Epilacbna
chrt/somclina, var. rf^Z-

culafa, 470.

Epinephele
hyperanthus, 868, 907.

Epomophorua
co77ipfiis. 090, 693.

fravquefi, 686, 687,

689, 690, 691, 692,

693.

gambiamis, 690.
labiaf/ts, 690, 692.

macrooepkalus, 393,

690, 691, 692.

Epomophorua
wiMo/-, 393, 690,

692.

monstrosus, 690, 693.

pusillus, 690, 693.

Equua
tig'itiopus, 734.

Eraslria

albk/rbis, 372.

marginata, 372, 380.
pallidisca, '6T2, 380.

Erebia
(gthhps, 905.

ajanensis, 868, 906.

ay>a, 905.

cyclopius, 868, 905.

cf2s«, 905.

discoidalis, 863, 905.

eAZ«, 868, 906.

ewiite, 868, 906.

eriphi/lc, 905.

ero, 868, 905.

eumonia, 900.

glacialis, 905.

^/(^efl;, var. ajanensis,

906.

meffert, 821 , 824, 850.

meduaa, 868, 905.

niphfftiica, 849, 905.

panncnio, 868,905.
saxico/a, 868, 905.

scoparia, 848.

sedakovii, 868, 905.
stygne, 905.

(r/ife, 868, 905, 906.
wanga, 905.

Eremius
baJfouri. 468.

guttulata, 469.

parda/is, 467.

(Mesalina) balfouri,

464, 467.
(—— )

pardalis, 469,
Eriauchcnus

worhmanni, 765, 768,

_
775.

Erinaceus
algirns, 402, 407.
blcwfordi, 402, 403,

407, 408.

concoloi; 402, 407.
c^t'sw^'j, 402, -i04, 407.
diademafus, 402, 407.
eurnjjaus, 398, 399,

400.401,402, 403,
404, 405, 407, 408.

grai/ii, 402, 407.
hefcrodac/ylus, 402

405, 407.

macracanthus, 402
407.
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Erinaceus
micropus, 402, 404,

407.

niger, 402, 407.

pictus, 402, 404, 407.

Eriocottis

fuscanella, 624.

Eriopus
latreillei, 374.

placodoides, 374.
quieta, 374.

Erouia
pingasa, 612.

Errina
Jissurata, 107.

Eryoina
fahula, 926.

geoffroyi, 694.

oyrt!*;?, 925.

jpudlla, 923.

renieri, 927.

similis, 927.

vitrea, 927.

Erytbra
phmiicura, 800.

Esacus
magnirostris, 996.

Eschara
radiata, 47.

unicornis, 50.

Esperia
bowerbanki, 119.

intermedia, 110.

magellanica, 116, 117,

131, 140.

wof^osa, 119, 131.

rhopalophora, 119.

tunicata, 119.

Estrelda
cyanogastra, 588.

Etiella

decipiens, 623.

Eubracbys
apicalis, 446.

Euceratia
casi-e/Zfl, 310, 325.

securella, 311, 325.

Euchsetoinys

riifescens, 534.

Euchalcia
cashmirensis, 376.
modesta, 376.

uralensis, 376.

Eudastuonia
argiphontes, 144.

Eudamus
bifasciatus, 910.

guttatus, 912.

Eudendrium
arhiismda, 103.

rameum, 103.

Eiidromias
morinellus, 644.

modesta, 15.

Eumeces
chinensis, 215, 216.

mabouia, 236.

pavi'inentatus, 217.

Euraeta
horsfieldi, 327.

rafflesi, 327.

Eupagurus
coniptus, 63, 72.

, var. laiimanus,73.

Eupetes
macrocercus, 837, 838.

Euplectes
capensis, 586.

flammiceps, 585.

nigriventris, 586.

xanthomelas, 586.
Euplexia

distorta, 354, 380.

Euplocamus
ignitus, 800.

nobilis, 800.

Euploea
vermiculata, 603.

Euprepes
wsf^i, 469.

perrotteti, 464, 469.
Euripus

charonda, 866, 892.

japonica, 848, 806.

Eurocephalus
avguitimcns, 582.

Eurois
auriplcna, 618.

Euryechinus
disjuncfus, 426.

neglectus, 427.
Euryljemus

ochromelas, 798.
Eurypodius

audouinii, 64, 65.

brevipes, 64, 65.

latreillei, 63, 64, 65.

septentrimialis, 64,

65.

tiiberculatus, 64.

Eurypyga
heliats, 644.

Eurystomus
o/«T, 565.

orientalis, 793.
Euscheina

flavescens, 326.

nigrescens, 326.
Eusirus

cuspidatus, 62.

Eustepbanua
galeritus, 9.

EusynteHa
6«//o«ri, 470, 474, 47.'

ebenina, 470, 474.

^foim, 470, 475, 478.
Eutelia

siecifolia, 2116.

viridatrix, Sib,
Eutbria

rtifra^'a, 29, 138.

meridionalis, 29, 138.

Falco
communis, 790.
cuvieri, 562.

peregrinics, 172.

Felis

isabellina, 201.
/j/w^i-, 201.

rubiginosa, 818.
uncia, 201.

Feronia

(Creobius) eydouxii

80.

Fissurella

aWa, 34.

^jcto, 34.

FluBtra

lacroixi, 46.

Francolinus
grantii, 597.

nudicolUs, 597.

Fregata
grallana, 11.

Fringilla

be7igali(S, 588.
Z2i!'«a, 959.

Frondipora
cellulosa, 63.

Fulica

leucopygia, 14.

Fuligula
nyroca, 953, 956.

rufina, 409.

Fulmarus
glacialoides, 11.

Fusus
albidus, 28.

corrngafns, 28.

jimbriatus, 28.

liratus, 28.

Galatbea
gregaria, 73.

suhrugosa, 73.

Galaxias

atfcnuatus, 21.

coppingeri, 21.

Galerida
crisfafa, 959,

Gallinago

gallinago, 174.
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Gallinago
paraguaics, 15.

scolupacina, 409.

stricklandi, 15.

Gallinula

angulata, 601.

chloropt/s, 953, 957.
puntila, 601.

Gallirex

chlorochlamys, 590.

Gambetta
melanoleuca, 16.

Ganoris
gliciria, 611.

mannii, 612.

r(3rjB(S, 612.

Gareris

perdiccas, 903.

Gazella

euchore, 757.

Gecko
guttatus, 215.

Gelechia
lUurella, 319.

Geositta

ciniicularia, 8.

Geronticus
hagedash, 600.

Gerygone
flaveola, 794.
siilfurea, 794.

Gigantopora
fenestrata, 48.

lyncoides, 47, 139.

Girpa
optatura, 620.

Glareola
pratincola, 598, 644.

Glaucidium
capense, 563.

nanufn, 11.

perlatiim, 563.
Glaucothoe

peronii, 63.

rodrata, 62, 63.

Glycyphila
albifrons, 839.

GlypbipterjTc

fo/asci«2'a,321,322,325.

californicB, 320, 325.

loricateUa, 320.

quinqueferella, 322,

325,

rep'afe, 319, 325.

unifasciata, 322, 325.

Glyphodes
miivocalis, 622.

Godara
incomalis, 622.

Goliathus
torquatus, 823.

Proc. Zool. Soc.—

;

Goluuda
ellioti, 557.

meltada, 550, 554.

Goiaeza
serr«r'a, 63, 63.

Gonepteryx
rhamm, 847.

Goniodactylu3
bucklei/i, 238, 245.

coiiclnnatus, 237, 245.

fusciis, 238.

ocellahcs, 238.

Goniodiscus
singalarh, 95.

Gonoloba
bifascictta, 910.

guttata, 912.

Gouldia
ausfralis, 490, 491.

covwa, 489, 490, 491.

t^/te^-a, 490, 491.

fastigiata, 490.

^i«?i'Za/o»^f?i«w,490,491.
Isabella, 490.

lamcllosa, 490, 491.

mactracea, 490, 491.

martinicensis, 490.

minima, 490, 491.

modesta, 490, 4iil.

pacifica, 489, 490.

j9arm, 489, 490, 491.

pfcifferi, 490, 491.

varians, 490.

Graculus
(ifricanus, 602.

Grammodes
si!o/2(?«, 602.

Grantia
coriacea, 132.

atlantica, 136, 141.

Graphiphora
Jlavirena, 352, 380.
negleota, 352.

nigrosigna, 352, 380.
Grapsus

personatus, 69.

flanifrons, 69.

I

sirigilatus, 69.

variegatus, 69.

I

Grimothea

I

gregaria, 73.

Grus
americana, 644.

avsiralasiana, 644.

cinerea, 644.

Guttera
pucherani, 597.

Gymnelis
jj(ei'i<s, 20, 138.

Gymnodactylus
caudiscutafus, 238.

1881, No. LXVII.

Gymnura
«#eA«", 389, 391, 393,

398, 399, 400, 401,

405, 407, 408.
Gypohierax

angolensis, 561.

Ilabropyga
o-o/z-i/fZ, 587, 588.
cinerea, 588.

Mi'jzo;-, 587, 588.

Habryntis
sciVa, 355.

Hadena
adjuneta, 357.

alhiflexiira. 357.

alb/nota, 356.

auriplena, 618.

constellata, 357.

onegastigma, 350.
satura, ^bl.

sid,erifera, 357.
tencbrosa, 343.

Hsematopus
a to', 15.

hucopus, 15.

ostrakgtis, 644.

Halcyon
albiventris, 567.
chelicutensis, 507.

cMoris, 793.

co7icreta, 793.

coromanda, 793.

irrorattis, 566.

orientalis, 567.

scmiccendca, 567.
senegaloides, 566.

variegatus, 567.
Haleciuin

delicatulum, 103.

Halias

prasinana, 825.

Ilaliastiir

indifs, 791.

intermedins, 791.

Halicarcinus
planatus, 63, 70.

Halichoerus

^rr^/ijj^s, 3S0, 381.

Halichondria
aspera, 125.

hyndmani, 119,

120.

ingalli, 120.

jMttersoni, 120, 131.

Halieus
lucidus, 957.

Haliplus
clevatus, 826.

Halniaturiis

at/fj/j's, 992.

67
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Halmaturu9
bennetti, 979, 980, 981,

982, 984, 987, 992,

993.

hillar'dieri, 981, 986,

992.

derbianus, 984, 987,

992.

luctiwsus, 981.

ruficollis, 981, 992.

ualabahis, 984, 987,

988, 992, 993.

Halobates
micans, 86.

Halyomorpha
reflcxa, 271.

versicolor, 271, 276.

Hapaloderma
constantia, 566.

narhia, 566.

Hapaloptila
castanea, 777.

Haplochiton
zebra, 22.

Hapsifera
ehurnea, 623.

Harpactes
diardi, 791.

duvdi/eeli, 792.

Tcasumba, 791.

rcinwardfi, 836.

Harpiocephalus
leiicoqaster, 201,

k«7Zms, 200, 201.

tubinaris, 200, 201.

Helicarion

sumatrensis, 630.

Helice

granulata, 69.

Heliodines

exfrmieella, 323, 325.

rcesella, 324.

Heliophobus
sp., 83.

Heliothis

aduncfa, 360.

armigera, 360, 362.

delicia, 368.

dipsacea, 360.

diversipennis, 329.

incarnafa, 360.

lucilinea, 361.

maritima, 360.

07i07iidas, 360.

pelfigera, 360, 361.

perigcoides, 361.

sKccinea, 362.

Helix
africana, 279.

caseus, 629.

granaria, 635.

Helix
hiigonis, 629.

It/rata, 36.

maarseveeni, 629, 633,

635.

mindaiends, 629, 633,

635.

pellucida, 279.

jiomatia, 826.

pi/ramidea, 279.

rufo-filosa, 635.

saxatilis, 37.

smithii, 629, 635.
troglodytes, 279.

(Oamcena) toinentosa,

628.

(Greotrochus) «e/b-

^/o.<«, 630.

(Nanina) granariafi29.
( ) maarseveeni,

629.

( ?) nyassana, 278,

300.

(Patula) coppingeri,

36, 138.

( ) magellanica,

36, 138.

(Plectotropis) suiiia-

trana, 628.

(Trochonauina) ^'e-

ngnsi, 279.

( ) mogambicensis,

279, 300.

(Videna) mefcalfei, 635.

( ) planorbis, 635.

(Zonites) ordinaria, 36,

138.

Hellula
zmdalis, 622.

Helophorus
aquaticus, 825.

Hemidaetjius
homceolepis, 464, 465.

(Liurus) hoynoeolepis,

464.

Hemigalea
hardwickii, 819.

Hemipodius
varius, 644.

Hemipus
obscurus, 795.

Hemixus
malacceiisis, 797.

Henicurus
frontalis, 798.

Hepatus
chiliensis, 63, 71.

Herbstia
ovata, 62.

Hermonassa
chalybeata, 353, 380.

Hermonassa
consignata, 353.

cuprina, 353.

sinuata, 353, 380.

Herodias
afta, 599.

garzetta, 599.

intermedia, 599.

Herpornis
hrunnescens, 797.

Herpystichus
cremita, 478.

Hesperia
acfceom, 913.

(slianiis, 606.

afew, 869, 910.

cnejus, 60.3.

co//i»e.a. 869, 914.

^ai'a, 869, 914.

galba, 613.

jucunda, 179, 180.

karsana, 612.

fcowMia, 869, 913.

/(««ofa, 869, 914.

wiaro, 869, 914.

mathias, 612.

ochracea, 869, 913.

pliiiiiis, 606.

rikuchina, 869, 913.

subhyalina, 913.

syldamis, 869, 913.

sylvatica, 869, 913.

taranis, 179.

vcnata, 913.

Hesperomys
lufescens, 5.

philippii, 5.

(Calomys) coppingeri,

4,5.

(Habrothrix) xaniho-

rhinns, 5.

Hestima
assimilis, 866, 892.

juponica, 848.

Heterocentrotus
mammillatus, 419, 420.

trigonarius, 415, 419,

420.

Heterodon
dladema, 678.

Heterogytiis

penelta, 655, 822.

Heteropelma
igniceps, 214.

Himantopus
nigricollis, 642, 644.

Hipistes

hydrimis, 215.

Hippagu8
acuticostatus, 933.

cardiiformis, 933.
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Hippagus
vertioordius, 933.

Hipparchia
urda, 906.

Hippoglossina
niacrops, 21.

microps, 21.

Hippoglossus
vulgaris, 387.

Hippothoa
fenestrata, 47.

Hippotragus
lcucoph(eiis, 755.

mi^er, 756.

Hircinia
hispida, 109, 131.

Hirundo
9nonteiri, 565.

puella, 565.

rustica, 565.

Histeromorphus
plicatipennis, 470, 473,

478.

plicatus, 470, 473.

Homalispa
co««;-i!«, 264, 269.

eribripemiis, 264, 269.

javeti, 264.

Horaoeomma
stradlingi, 683, 685.
versicolor, 683.

Homolopsis
bicccata, 215.

Homoptera
vetusta, 618.

Hoplocercus
annularis, 244, 245.

spinosus, 244, 245.

Hyfena
crocuta, 188, 516, 517,

518,619,520,521.
striata, 520.

Hyas
edwardsii, 66.

Hydraecia
khasiana, 342, 379..

petasitis, 342.

Hydralector
cristata, 642.

gallinacea, 647.

Hydrelia
covjugata, 369.

Hj'drobius

fuscipes, 825.

Hydrophasianua
africamis, 641.

chirurgus, 640, 641,

612, 644, 646.

Hydrophilua
piceus, 655.

Hydrophia
cyanocincta, 680.

Hydrophia
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Ismene
jankowskii, 910.

septentrionalis, 869,

910.

striata, 910.

Isocardia

cor, 710.

crassa, 710.

fraterna, 710.

limulata, 710.

rustica, 710.

Isodema
adelma, 892.

Isodictya

miraMis, 127, 128.

Isoteinon

lamprospilus, 912.

Ispidina

p?c;'a, 568.

Ixos

bitmneus, 796.

lyngopicus
aurantiiventris, 792.

Julodis

clouei, 470.

Junonia
(Bnone, 604.

almana, 604, 867, 896.

a.sfe«a, 604, 867, 896.

leynonias, 604, 866,

895.

orithyia, 604, 867, 896
Jyngipicu8

aurantiiventris, 792.

Kellia

abyssicola, 710.

hullata, 41.

cycladia, 704.

ferruginosa, 703.
macandrewi, 693.

magellanica, 41, 138.

orbicularis, 704.

pumila, 699.

rubra, 699.

stiborbicularis, 41, 698,

700.

transversa, 703.

Kelliella

ahijssicola, 710.

Kenopia
striata, 797.

Kerala
punciilineata, 330.

Ketupa
javanensis, 791.

ketv/pa, 791.

Labidiaster

luetkeni, 95.

Labiopora
o?!^arc^i(?«,105,106, 107.

moseleyi, 106, 139.

Lacedo
melanops, 793.

Lacerta

a^«/is, 742.

aspcra, 744.

boskianus, 744, 745,

747.

brandti, 743.

danfordi, 741,743.
delalandi, 743.

ffoscri'j, 744, 746.

dumerilii, 744.

^rtWo^i, 740. 743.

j-udaica, 741, 742.

feyjs, 741, 742, 743.

muralis, 740, 741, 743.

, Y&r.fusca, 740,

741.

, var. neapoUtana,

741.

ocellata, 743.
olivicri, 744.

oxycephala, 740, 743.

perspiciUata, 743.

punctata, 743.

sangwinolenta, 672, 674.
savigvyi, 744.

schreibcri, 743, 747.
scutcUata, 744.

stirpium, 142, 743.
strigata, 742.

tceniolata, 743.

taiirica, 743.

tessellata, 743.

w/ox, 747.

viridis, 742, 743.

vivipara, 740, 743.

Lachesis
mutus, 818.

meridioiiahs, 28, 138.

Lafoea
dumosa, 103.

Lagomys
auritus, 207.

macrotis, 207.

pusillus, 625.

Lagonosticta

minima, 588.

polionota, 588.

Lalage
culminata, 794,

pacifica, 451.

^CT-ai', 794.

Lamellaria
antarctica, 33.

patagonica, 32, 138.

perspicua, 32.

prcefenuis, 33.

Lamellaria
producta, 32.

Lampides
sp., 865, 882.

(slianus, 606.

contracta, 606.

hellotia, 849, 853.

Lainprocolius

metanogaster, 683.

sycobiiLs, 583.

Laiuprosphserus

gigas, 439.

subcostatus, 439.

Lamprotornis
melavogaster, 583.

Laniariu3

affinis, 580.

c;(Ate, 580.

orientalis, 580.

salincB, 580.

sublacteiis, 580.

sulfureipectus, 580.

sulphureipecitis, 580.

Lanistes

aj5^7!w, 290, 300.
ellipiticus, 290.

nyassanns, 290.

ovum, 290.

pur2mreus, 277, 290.

soZ/c;?«, 290.

Laniiis

bentet, 795.

catidatus, 579.

cephalomelas, 795.

collurio, 579.

/aZfe:r, 168.

isahellinus, 958.
major, 968.

olivaccus, 581.

luicinatics, 168, 954.
Larentia

fissiferata, 617.

Larus

affinis, 174.

cirrhocephala, 16.

dominicanus, 17.

glaucodes, 16.

leucophthalmos, 959.
marinus, 174.

Lasa?a

pumila, 699.

rubra, 699.

Lasiocampa
quercifolia, 654, 821,

825.

quercus, 822.

Lasiominata
brcmeri, 868, 906.
marginalis, 907.

Leda
expanse, 951.
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Leda
fragilis, 950.
frigida, 951.

intermedia, 951.

jejfreysi, 951.
latior, 951.

lucida, 951.

Inguhris, 39.

viessanensis, 951.

micrometrica, 951.
minuta, 950.

fella, 950.

pernula, 950.
pusilla, 951.

pusio, 951.

pusfidosa, 951.

quadrangularis, 951.
sericea, 951.

striolafa, 951.

tenuis, 951.

Leggada
hoodiiga, 553.
bmliiga, 547, 552, 553,

654, 555, 556,

557.

jcrdoni, 555, 557.
lepida, 553.

minutoides, 556.

platgthrix, 550, 553,

554, 555, 556, 557.

spinulosa, 555.

Leiocephalus
aculeatiis, 243.

carinatus, 244.

herminieri, 243.

iridescens, 243.

trachgcejphalus, 244.

Leposoma
buckleyi, 233, 245.
carinicatidatum, 233,

234.

diapar, 234.

scincoides, 234.

L?pralia

affinis, 52.

appressa, var. vinosa,

51, 139.

bispinosa, 50.

galeata, 48.

lahiosa, 49.

landsborovii, 52.

fo?'«, 51.

marsrqnwm,, 48, 49.

monoceros, 50, 56.

pertusa, 51.

reticidata, 52.

, var. incequalis,

63.

spinifera, 49.

trispinosa, 53, 54.

violacea, 706.

Lepralia

(Mucronella) coccinea,

51.

( ) violacea, 51.

Leptasthenura
a7idicol(e, 487.

jrileatu, 487.

Leptogr.-ipsus

^«i/', 69.

variegatus, 63, 69.

Lepton
tacencm, 695.

nifidum, 694.

squamosum, 694.

stdcatuhim, 694.

Leptopoiua
oarbatum, 634.

duphcafum, 634.

fowi, 634.

massena, 634.

siiboonicum, 634.

Leptosia
amurensis, 855.

niorsei, 849, 855.

qiiinaria, 371.

Lepus
biddulphi, 208.

cuniculus, 624, 625,
626.

tibefanus, 207, 208.

timidus, 624, 625,
626.

Lep}-rode8

geometralis, 622.

Lesbia
gracilis, 831, 832.

Lestris

antarctica, 17.

Lethe

I

consang^ds, 908.

t^/area, 848, 868, 908.

epimenides, 868, 907,

908.

, var. epaminon-
das, 868, 907.

Za?!arw, 868, 907.

saiyrina, 868, 907.

schrenJci, 868, 908.

fiiVefe, 848, 86S, 908.

^rc«s, 868, 907.

whifelyi, 868, 908.

Leueandra
caminus, 135.

cyafhus, 137.

Leucania
ahdominalis, 338.

adusta, 33.'i.

alhicosta, 338, 379.

albistiqnia, 337, 379.

aftK?/C 338.

aureola, 363.

Leueanla
bistrigata, 334, 335,

380.

hiviftata, 365.

canaraica, 339.

compta, 336, 379.

conjeriissima, 362.

consimilis, 3.36, 380.

decissima, 335, 33b,

340.

dharma, 337, 338,

380.

qriseofasciafa, 339.

^owra, 337, 380.

impura, 335.

lanccnta, 310.

lineatipes, 335.

loreyi, 617.

modesta, 335, 379.

nainica, 337, 380.

penicillaia, 335.

prominens, 339.

rufisfrigosa, 337.

subsignata, 336.

uniformis, 339.

Leucocerca
javanica, 794.

perlafa, 794.

Leucopliasia

sinapis, 878.

, var. amurensis,

864, 878.

sinensis, 878.

vilihia, 878.

Libellula

dep-essa, 655, 825.

Libythea
sp., 891.

ceftM, 891.

/fpjYa, 849, 866, 891.

myrrha, 891.

Licbenopora
grignoncnsis, 57, 139.

hispida, 58.

Ligula
donaciformis, 927
profundissi'/na, 926.

si'.bsfriata , 698.

Lima
eUiiitica, 950.

excavata, 950.

kians, 950.

sarsii, 950.

swborafa, 950.

Liuienitis

amj'/iyssa, 866, 893.

arboretorvm, 895.

casnope, 893.

helmanni. 866, 89.".

honieycri, 866,. 893.

kampferi, 895
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Limenitis

latifasciata, 866, 893.
nycteis, 866, 893.

poptili, 866, 893.

procris, 604.

eibi/lla, 653, 848, 849,

866, 893.

tinensium, 866, 894.
sydyi, 866, 893.

tremulce, 893.

LimiiEea

oiatcdends, 277, 295.

Liinneua

bulloides, 843.

flumineiis. 843.

parchapini, 843.
Limnocorax

mosambiciis, 601.

wzj'fr, 601.

Limnopsis
aiirita, 951.

cristata, 952.

mimda, 952.

Limnotrochus
^-w-Z'?, 277, 286, 300.

tJiomsoni, 277, 280,

300.

Limosa
mclanura, 644.

Lin aria
inornaia, 486.

Lingula
prismatica, 927.

Linyphia
ohscura, 259.

eehrina, 259,

Liodira

ffravcnhoisfii, 18.

Liolaemus
nigromaculatits, 18.

Liparia

monacha, 822.

Lironeca
/ae-a, 77.

nov(B-zealandi<s, 64,

77.

Listronyx

nigriceps, 82.

testaceus, 82.

Lithidion

depressiim, 257.

desciscens, 257.
marmorosum, 256,

258.

niveum, 257.

souleyetianum, 257.
sidcaUim, 257.

Lithodes
antarcticua, 63, 71.

granidosus, 72.

verrucosus, 71.

Litboglyphus
neritinoides, 287, 300.
rufofilosus, 287, 288,

300.

eonatus, 287.

Lithosia

quadra, 822.

Liurus
ornatus, 465.

Loddigesia
mirahilis, 827, 828,

833.

Loddigiornis
mirabilis, 828.

Loligo
brasiJiensis, 25.

^a^?:, 24, 25.

patagonica, 24, 25,
13S.

Lophoaetus
occipitcMs, 562.

Lophoceros
melanolcucus, 591.

Lophotus
nodipennis, 82.

Lopboxanthus
ieZte, 68.

Loriculus
galgulus, 791.

Loripes
divaricatvs, 700.
fragilis, 700.

lacteus, 700.
pertenuis, 41, 138.

Lorius
hypatnochrov.s, 996.

Lo.\echinu9

albus, 413.

Loxochila
mutans, 615.

synaragdus, 615.
Loxopholis

rugiceps, 234.
Lueina

bipartita, 713.
borealis, 701, 714.
commutafa, 701,

fragilis, 700.

gibbosula, 718.
leucoma, 700,
sinuosa, 702.

spinifcra, 701.
Lucinopsis

corrugafa, 718.
undata, 718.

Liihdorfia

_p«^27oi, 864, 874.
Lutra

felina, 3.

wair, 203.

vulgaris 203.

Lutraria
coftardii, 925,

ellvptica, 924, 925.

, var. alteruira,

925.

gracilis, 925.
oblonga, 925.
nigosa, 924.

Lux
vespertina, 723.

Lycsena
sp., 865, 882.
acamas, 607.
acw, 890.

«^ow, 851, 865, 883,
889.

cegcmides, 888.
a/;ojj«, 847, 849, 851.
a/si«, 890.

amanda, 865, 889.
a;-^M, 847, 851, 865,

888.

arqiades, 865, 887,
888.

argiolus, 866, 890,
ary«s, 852, 865, 888,

889,

a;-jra, 866, 890, 891,
arionidcs, 866, 890.
astrarche, 865, 889.
5<si'ic«, 865, 887, .

iaf-oM, 865, 889.
JiYow, 866, 890.
ckandala, 888.

chinensis, 889.
c/«o5«'s, 8l>5, 888.
«!e/;(s, 605, 606.
contracta, 606.

corydon, 821.

cyanecida, 890.

cyllarus, 602, 607, 866,
890.

t^z'Zwto, 888.
eros, 865, 889.
eumedon, 865, 890.
euphemus, 849, 866,

891.

/errf«, 887,

/severe, 865, 888,
fugitiva, 606,
hellotia, 848, 887,

888.

iburiensis, 849, 852.
«car?(s, 865, 889.

japonica, 847, 851,
888.

hazamoto, 891.
ladonides, 849, 853,

890.

lycaumas, 852.

h/cormas, 849, 866, 890.
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Lycssna
lysimon, 865, 888.

maha, 888.

micrarffus, 889.

Ttiinima, 8l>6, 890.

nara, GOfi.

optilete, 888.

orion, 865, 889.

otus, 888.

2iersica, 606.

polygpcrckon, 888.

praxiteks, 887, 888.

pryeri, 849, 866,

890.

pseudagon, %\%, 851.

2)^foo;i, 889.

scj/«a, 890.

semiargus, 866, 890.

zcphyrus, 606, 007.

Lycodon
aidicus, 216.

Lycodes
latifans, 20.

Lyousia
arenosa, 930.

argr.ntea, 930, 952.

formosa, 930, 952.

norvcgica, 930.

Lyonsiella

abyssicola, 931.

Lysianassa
mageUanica, 62.

Lytecbinus
variegatus, 413.

Mabouia
chinensis, 216.

unimargiiiata, 237.

Mabouya
cepe(ii«, 236, 237.

Mabuia
««ea, 236, 237.

Macaria
myandaria, 616.

Machiinia
tentoriferella, 312.

Machetes
pugnax, 642, 644.

Maci-onus
ptilosns, 797.

Macronj'x
croccus, 573, 574.

striolatus, blZ, 574.

tenellus, 574.

Macropus
bennetfi, 982.

giganteus, 981.

«ia>r, 979, 980, 981,

982, 983, 984, 986,

987, 991, 992, 993,

994.

Macropua
parry J, 979, 991.

penicillatus, 983, 991.

rK/«5, 982, 983, 984,

985, 986, 991, 993,

994,995.
Macrorhinus

angustirostris, 160,

161.

faUdandicus, 162.

kerguelcnsifs, 162.

teoiiinus, 145, 150, 151,

160, 162.

proboscideiis, 160, 162.

Mactra
a.'Aa, 926.

boysii, 927.

casfanea, 923.

coraUina, 923.

cornea, 923.

crassatelia, 923.

edidis, 39.

elliptica, 923.

intermedia, 923.

lateralis, 924.

lutraria, 924.

piperata, 92.5.

rugosa, 924.

solida, 923.

stultorum, 923, 924.

subtrimcata, 923.

triangida, 924.

triangularis, 712.

(runcata, 923.

vulgaris, 923.

(Mulinia) levicardo, 39.

138.

Majaqueus
csquinoctialis, 12.

Malacouotus
icterus, 581.

sublacteus, 580.

Malacopteron
mcijus, 798.

Malacoptila
castanea, 777.

r!(/a, 778.

Malletia

cuneata, 952.

viagellanica, 39, 138.

oWms«, 952.

Malloclon
arahicus, 470, 478.

Malurus
cyaneus, 788.

cyanochlamys, 788.

Mamestra
sp., 83.

adjusta, 346.

brassiccB, 347, 357.

cw?^a, 347.

Mamestra
serratilinca, 347.

stoliczkcB, 347.

Manatus
americanus, 456.

australis, 456.

Manucodia
chalybea, 450,

Mareoa
chi'oensis, 13.

sibilairix, 13.

Mariposa
phoenicoti.',, 588.

Martanda
sangaica, 903.

Martes
/oi»rt, 202, 203.

Masalia
irrorata, 364.

radiata, 364.

Majnea
patagonica, 20, 133.

Megalomastoma
seotilabrum, 632.

Megalophrys
nasuta, 216.

Megapodius
cumingi, 800.

Megasema
cinnamomea, 352, 380.

triangulum, 352,

Megaspira
rnschenbergiana, 840.

Megerlia
truncata, 949.

Meiglyptes
trisfis, 792.

^i<itX;t, 792.

Meladomus
bulimoides, 290.

olivaceus, 290.

Melanargia
kalimede, 868, 903.

, var. meridionalis,

868, 903.

MeLinia
ioc^-w", 632.

boeana, 632.

iret>;A-, 293.

datura, 032.

fcrruginea, 294.

Aore/, 292, 300.

Itevigata. 632.

^iVa^a, 632.

malayana, 632.

nassa, 277, 559.

piarva, 29.3.

polymorpha, 291.
provisoria, 632.

semigranosa, 632.

sumatvensis, 632.
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Melanla
tanganyicensis, 291,

292, 300.

tuhcrcidata, 277,291.
zangveharica, 294.

(Melanella) 7iassa, 292,
300.

(Sermyla) admirabilis,

291,300.
Melauitis

ismene, 603.

lecla, 868, 903.

Melanostigma
gelatinosum, 21, 138.

Melicleptria

scuiosa, 361.

speaiosa, 361.

MelitfBa

cst/ieria, 899.

umpkilochus, 900.

arcesia, 867, 899.

aihalia, 867, 899.

aurelia, 867, 899.

aurinia, 867, 898.
hriiomarfis, var. ^Zo-

;"/««, 899.

cinxiii, 054.

defontainesii, 898.
dictynna, 898.

dkJyma, 867, 898.

didymoides, 898.

f^i^i^ia, 899.

intermedia, 898.
latonigena, 898.

macidata, 900.

maturna, 654, 867, 898.
niphona, 847, 899.
orientalis, 899.
^jAaJe, 867, 899.
plofina, 867, 899.

protomedia, 898.
robertaii, 605.

scofosia, 847, 899.
sibirica, 898, 899.
^(•/(va, 867, 899.

Melittophagus
cyano&tictus, 569.

pusillus, 569.

Mella
dymnusalis, 623.

zinckenella, 623.

Melocichla
mcnfalis, 572.

Melolontba
glacialis, 82.

testacea, 82.

Membranipora
curi'irostris, 46.

lacroixi, 46.

Menesta
rubescens, 319, 325.

Meuesta
tortriciformella, 319.

Menobranchus
lateralis, 8, 18.

Mergus
australis, 1.

brasiliensis, 1.

Meristes

olivaceus, 581.

Merops
egy^itius, 568, 569.
apiaster, 568.

bicolor, 793.
cyanopihrys, 957.
hirundiiieus, 569.
mimitus, 569.

nuhicus, 569.

pvsillus, 569.

auma^ranus, 793.

superciliosus, 668.

Mesites

unicolor, 644.

Mesodesma
exiguum, 698.

Mespila
globulus, 434, 435.

whitmcBi, 433.
Messaras

erymafitkis, 605.

Metallura
cupreicauda, 488.

o/)fltfa, 484, 488.

sniaragdinicoUis, 833.
Metaxycera

amazona, 269.

quadriguttata, 268,
269.

Methille

cuncata, 86, 87.

Methorasa
latreillei, 374.

Metopidius
africamis, 601 , 639, 640,

641, 642, 646.

alhinucha, 642, 643,

644, 645, 646.

indicus, 642, 644, 646.
Micra

roseana, 370.

Microciona
tubcrosa, 121, 122,

131.

Microhierax
fringillariiis, 790.
latifrons, 780.

Micromonacha
lanceolafa, 776, 777.

Miorophrys
platysoma, 67.

Microphysa
coil tracta, 361.

Microplsa
ovata, 62.

Micropternus
badiosus, 792.

Micropterus
cinereus, 13.

Micropus
chalcocepkalus, 797.
melanocepkalus, 797.

Microtarsus
olivaceus, 796.

Miletus
hamada, 865, 882.

Milrago
chimango, 10.

Mimus
thcnca, 7.

Mocliana
scitivittalis, 623.

Modiolaria
discors, 950.

inarmorafa, 950.

subclavata, 950.

Modiiza
procris, 604.

Molva
vulgaris, 387.

Monoceros
calcar, 31.

Monoplocus
dorsalis, 228.

Montacuta
hidentata, 697, 698,

699.

cuneata, 697-

cylindrica, 698.

donacina, 697.
e/fi-a^-a, 698.

elliptica, 698.

fernigiiiosa, 696, 697.
oi'a/a, 098, 724.

pcllueida, 697, 724.
substriata, 697, 698.
truncata, 698.

vbriiigi, 697.

Monticola
saxatilis, bib.

Moschus
moschiferus, 209.

Motacilla

«»«, 167.

/«?•«, 573.

vidua, 573.

Mulsanlia
mirabilis, 828.

Munia
atricapilla, 798.

leiicogastra, 799.
Munida

gregaria, 63, 73.

subrugosa, 73.
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Murex
mageUanicus, 31.

Mus
esgiiicaudalis, 533.

albidiventris, 547, 548,

653, 555.

alexandrbms, 204, 205,

531, 533, 5.35, 53G,

537. .538, 539. 542,

543, 544, 545, 557.

. var. nitidus, 526,

636, 540.

, var. rufescens,

540, 543.

andamanensis, 528.

arhoreus, 533.

arianus, 532, 548, 549,

550.

asiatious, 533.

bactrianics, 532, 544,

545, 546.

6rtwcZico?'a,528,529, 530.

beavani, 553, 564.

blanfordi, 531, 534,

541, 542, 543, 544,

550, 552, 557.

brvnneus, 532.

budtiffa, 547. 548.

caudatior, 537.

cervicolor, 532, 547, 548,

554, 555, .557.

ceylonus, 534.

cinnamomeus, 537.

coxinga, 537, 540.

crassipes, 533.

ctmicidaris, 548.

daccanensis, 526.

darjcelitigeims, 544.

deciunanoides, 532, 533.

decumaim^, 527, 529,

531, 532, 5.S6, 640.

dubius, 526, 544.

dtnnecolus, 556, 557.

erythronot'u.s, 205, 648,

650.

exulans, 540.

flavescens, 533.

fidvescens, 531, 537,

538, 539, 640, 557.

fulvidiventris, 653,

556.

gerbillinus, 546.

giganfeus, 528.

hardwickei, 524.

homourus, .544.

horeites, 533.

kiittoni, 524.

wrficKs, 524, 528, 633,

635.

vnfralineatus, 534, 536,
537.

Mue
yerrfowj, 530, 531, 537,

639, 541.

Icandimms, 534.

A;o/s 526, 527.

lanuginosns, 550, 564.

lepidus, 553, 554,

655.

Icmgkaudahis, 556.

viacropus, 529, 530.

malaharicus, 528.

manei, 544, 545.

metfada, 532, 544, 550,

551, 652, 554.

minimus, 552.

minutoides, 652.

viorungensis, 626.

musculiis, 536, 544,

545, 546.

myothrix, 557.

nemoralis, 534.

nemorivagus, 529, 530.

nepalensis, 544.

nilagiricKS, 557.

nitididus, 532, 540,

550, 557.

nitidus, 533.

jiiveiventer, 531, 639,

604.

odomammis, 537, 539.

oleraceus, 556.

perchal, 528.

•platythrix , 552, 553.

plurimammis, 526.

povensis, 556, 567.

pyctoris, 626, 533.

TOWja, 544, 545.

rattoides, 533.

ra««s, 533, 536.

robustulus, 634.

rohustus, 205, 535.

rufescens, 204, 205,

532, 533, 634, 535,

543.

sei'i/br, 528, 530.

setulosus, 652.

strophiatus, 547, 548.

sublimis, 545.

sylvaficus, 206, 548,

549, 550.

tarayensis, 626.

terricolor, 553, 564,

655.

tetragomirus, 534.

tytleri, 544, 545.

theobaldi, 546.

urbanus, 532, 536, 544,

545, 546, 550.

(Leggada) budiiga, 540,

547, 553.

( ) platythrix, 553.

Mua
(Neotoma) giganteut,

529.

( )
providens, 526.

(Nesokia) bandicota,

524, 528, 529, 533.

( ) barclayanus,

526, 528.

( ) bcngalensis, 524,

526,

( ) blythianus, 626,

527.

( ) elliofanus, 529,

630.

( )
giganfeus, 529.

( ) hardwickii, 524,

526.

( ) huttoni, 524,

526.

( ) nemorivagus,

624, 529, 535.

( )
providens, 527.

(Eattus) niviventer,

540.

(Vandeleuria) dumetir
cola, 556.

( ) oleraceus, 556.

Muscicapa
grisola, bll.

Muscisasicola

mentalis, 8.

Muscipeta
smithii, 788.

Mustela
agilis, 648.

alpina, 203.

altaica, 203.

erminea, 647, 648.

frenata, 648.

/o?»a, 202.

>;syl-/j, 647, 835.

macroura, 647, 648,

649, 835, 836.

stolzmanni, 835.

i-ewiOM, 203.

Mutela
exotica, 296.

Mutina
furcifera, 771, 775.

Mya
arctica, 946.

bidentafa, 698.

binghami, 946.

convcxa, 935.

ferruginosa, 696.

niem)}ranacea, 930, 946.

nitida, 925.

norvegica, 930, 946.

oblonga, 925.

prtBtenids, 935.

puhescens, 935.
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Mya
rostrata, 938.

suborbicularis, 700.

truncata, 945, 946.

uddevallensis, 945.

Mycalesis

goiama, 868, 903.

perdiccas, 868, 903.

sangaica, 903.

Mygale
bistriata, 325.

versicolor, 683.

Mygnimia
extranea, 649.

prodigiosa, 650.

vindex, 650.

Myiolestes
obscurus, 795.

Myopotamu3
cogpw, 6.

Myristicivora

bicolor, 799.

Myrmeleon
formicarms, 655.

Mystacornis
crossLeyi, 196.

Mytilus

gp,, 44.

adriaticus, 950.

barbafiis, 950.

chilensis, 44.

chorus, 43, 44.

eduiis, 950.

fischeriamis, 43, 44.

magellanicus, 44.

phaseolimis, 950.

•plicatus, 946.

riigosus, 946.

ungulata, 950.

Myxilla
rubiginosa, 120.

Myxine
australis, 22.

Myzomela
chermesina, 451.

Naja
tripudians, 216, 223.

Nanina
(Ariophanta) /oy«-

afe, 628.

(Hemiplecta) densa,

628.

( ) schumacheriana,

628.

(Khyssota) hroohei,

633.

(Xesta) consul, 633.

( ) malaccana,

628.

iNannophryne
variegata, 18.

Nanotragus
melanotis, 762.

oreotragtts, 762.

scoparms, 761.

iragulus, 762.

Naranga
csnescens, 359.

diffusa, 359.

Nardoa
pelagica, 133, 141.

(Ascandra') ec^j-

noides, 134.

Nassa
tmniolafa, 30, 138.

(Tritia) coppingeri, 30,

138.

Neara
abbreviata, 943.

acutalis, 938.

angularis, 943, 952.

ardiniana, 938, 939.

bicarinata, 939, 952.

cliinensis, 939.

circinata, 942, 952.

coarctata, 941.

contracta, 941, 952.
costellata, 944.

wr^-a, 938, 943, 952.

cuspidata, 938.

depressa, 940, 952.

elegans, 938.

exigua, 940.

glacialis, 938.

gracilis, 938, 952.
imbricata, 942.

M^/aifa, 942, 952.
jiigosa, 940.

korcni, 940.

lamcllosa, 940, 941.
multicostata, 944.
notabilis, 941.

oJesrt, 937, 938.

pellucida, 938.

rostrata, 938.

ruginosa, 942, 952.
semistrigosa, 941, 952.
s^nn^'a., 944, 952.
suhtorta, 937.
sulofera, 937, 952.

to-es, 939, 952.

truncata, 936, 937,
952.

vitrea, 943.

Nectarini'a

balfouri, 954.
colkiris, 571.

gutturalis, 570.

jardinei, 570.

kalckreuthi, 571.

Nectarinla
metallica, 957.

Nectarophila
kasselti, 796.

Nemeobius
lucina, 654.

Nemorlicedus
goral, 450.

Nemoria
frcqueiis, 616.

fruinosa, 616.

Neocharis

fulvicollis, 448.

Neomixis
sfriatigida, 195, 196.

Neope
callipteris, 848, 869,

908.

/c»<o?m:, 848, 853, 907.

gaschkevitschii, 848,

868, 908.

nmrhcadi, 869, 909.
niphonica, 908.

segunacia, 909.

Neophron
pcmiopterus, 172.

Neophrynichthys
/«;•?«, 20, 138.

Neothauma
tangangiccnse, 293.

Nepa
cinerea, 655,

Nephei'onia

hippia, 612.

piingasa, 612. .

Valeria, 612.

Neptis
aceris, 866, 894.
alompra, 895.

alwina, 866, 895.

eurynome, 866, 895.

excellens, 847, 848,

866, 895.

intermedia, 848, 894.
Z«cj7to, 866, 894.

ludmilla, 848, 849,
894.

plnlyra, 866, 894.

pkdyroides, 866, 894.
jirj/er j, 866, 895.

rarf<^«2, 866, 894.

sangaica, 866, 895.
speyeri, 866, 894.
^/««6«, 866, 894.

Neritina

dejn-essa, 635.
piperina, 635.
(Clithon) aculeata,

635.

Nerops
aura tins, 241.
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Nesokla
hengalensis, 525, 528,

540.

blythianus, 527.

elliotanus, 530.

griffithii, 52-t, 526.

hardwickei, 624, 526,

527.

huitoni, 524, .526.

hydropkila, 529,

530.

indica, 526.

providens, 527.

Nestor
notahilis, 626.

Nettapus
miratus, 661.

Neuria
incisa, 344.

separata, 343.

simiUima, 344.

simidata, 343, 380.

Neusticurus
hicarinatics, 229.

ecpleopus, 228, 229.

Nioania
banksii, 712.

crenata, 711.

Nicator
gidaris, 581.

Ninox
borneensis, 791.

scutulaia, 791.

Niphanda
ywsca, 865, 883.

tessellata, 883.

Nisoniades
montanus, 870,

916.

%es, 870, 916.

rustioanus, 910.

Nisus
badiiis, 563.

Noctua
conic/era, 333.

lorcyi, 617.

uluia, 619.

Noda
U7iicostata, 440.

Nonnula
cineracca, 778.

frontalis, 778.

rubecula, 778.

Norraca
longipennis, 340.

Notauges
superbus, 583.

Noterua
sparsus, 826.

Nothoproeta
perdicaria, 18.

Notodonta
dicitsa, 825.
ziczac, 825.

Notonecta
glaiica, 655.

Notolhenia
corimcola, 20.

longipes, 20.

macrocephala, 20.

tessellata, 20.

Nucula
(Bgeensis, 951.

cancellata, 951.

corbulu'ides, 951.

delphinodonta, 951.

nucleus, 951.
pisinn, 39.

radiata, 951.

reticulata, 951.

striatissima, 951.
sulcata, 951.

tenuis, 951.

tuniidula, 951.

Numenius
arquatus, 642, 644.

hudsonicus, 16.

phcBopus, (i44, 800.

uropygialis, 800.

Numida
ellioti, 597.

pucherani, 597.

Nycteraera
lacticinia, 614.

Nycticorax
obscurus, 12.

Nyctioriiis

amicta, 793.

Nyetipithecus

trivirgatus, 259.

Nymphophid iuiu

maculatum, 220,

221.

subannulatum, 215,

219, 220, 221.

Oceanites
grallaria, 11.

lewcogastra, 11.

oceanica, 11.

oceanicus, 736.

Ochropleura
consanguinea, 353.

magellanica, 83.

renalis, 353.

Ochthoeca
leucomctopa, 487.

murina, 214.

Ocnera
setosa, 470.

Octodon
degus, 6.

Odonestia
potatona, 654.

Odontomus
suhannulatus, 215,

219, 220, 221.

Odontota
sp. inc., 268.

annulipcs, 268, 269.
apicipcnnis, 268.

CEdicneinus
venniculatus, 598.

ffidipoda

awij'era, 85.

chloris, 85.

/«ya, 86.

ochraceipennis, 85.

CEna
capensis, 597, 953,

956.

CEnei.s

>((«, 868, 906.

monqolica, 868, 906.

W2<W^, 86S, 906.

tarpeia, 906.

«r*?, 868, 906.

O^lstrelata

defilippiayia, 11.

Ogmorbinus
leptonyx, 4.

Oligostigma

curvifera, 180.

incommoda, 180.

Onychoteuihis
banksii, 26.

fusiformis, 26.

ingens, 25, 26, 138.

Opatrum
costiferum, 470, 476,

478.

Ophiactis

asperula, 98.

magellicana, 98.

Ophichthys
diccllurus, 22.

Ophideres

hypermnestra, 619.

Ophiolepis
asperula, 98.

Opbiopliagus
f/«^«, 216.

Ophioscolex
coppingeri, 98, 140.

Ophites
subcinctus, 216, 222,

227.

Opistliocomus
crisfatus, 259.

Opisthoporus
euryomphalus, 634.

Orchesticus

a/«r, 213.
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Oreas
carina, 749.

Orgyia
Bp., 822.

antiqua, 822.

gonostic/ma, 6.54.

pudibunda, 825.

Oria
sanguinea, 361.

Oriolus

auratus, 576.

brachyrrhgnchus, 576.

galbula, bl5.

larvatus, 576.

notatui, 576.

ro&f'j, 576.

xaiUkonotws, 799.

Orthogonys
cganicferas, 213.

Orthosia
erubescens, 6IS.

rectivitta, 353.

Ortbotomus
cineraceus, 798.

ruficeps, 798.

Ortygis
lepiirana, 598.

Ortygocichla

rubiginosa, 452.

Ortygometra
Ji/^/j-a, 601.

Oryx
heatrix, 819.

iem, 626.

gazella, 755.

xaiithomelas, 586.

Ossifraga

giganfea, 11.

Osteodesma
inflatum, 930.

Ostrea
cochlear, 949.

Otaria
gillespii, 453.

jubata, 4.

Otis

fluctuosa, 842.

Otonycteria
hempricki, 199.

Otopoma
albicans, 251.

auricttlare, 253.

balfoiiri, 253, 257.

clatkraiulmn, 254.

, var. minor, 255.

, var. socotrana,

254, 257.

complanatum, 254, 257.
conicum, 255, 257.

guillani, 252, 253.

hinduorum, 252.

Otopoma
modestum, 251.

naticoides, 252, 257.

turhinatum, 255, 258.

Ovis
blanfordi, 409.

cgcloceros, 409.

^oZ«, 198, 209.

vignii, 209.

Ovulum
v/(^/«-j, 638, 639.

0.xycalamus
longiceps, 215, 218.

Oxylabes
cinereiceps, 197.

madagascariensis, 197.

0.\ythyrea

helenm, 470.

Osyiirus
spinicauda, 9.

Pachnobia
alp ilia, 84.

coppingeri, 84.

Pachuodua
adonensis, 802.

fragilis, 802.

heliciformis, 802.

Pacbycalamus
^ireyw, 461, 462.

Pacbycephala
olivacca, 839.

Pacbydema
puncticeps, 470, 471.

Pagurua
comptus, 72.

forceps, 72.

Palreonympba
opalina, 868, 904.

Palimpsestis

alternata, 331 , 379.

cuprina, 331, 379.

ocularis, 331.

Paludina
capillata, 293.

hamiUoni, 632.

ingallsiana, 632.

olivacca, 290.

roberfsoni, 294.

sumatrensis, 632.

Paludomiia
africamis, 294.

ferniginei(,s, 294, 300.

Pampbila
camerfes, 914.

Confucius, 869, 913.

tZ«TO, 914.

Jlorinda, 914.

fortunei, 869, 912.

guttata, 869, 912, 913.

herculea, 913.

Pamphila
jansonis, 817, 869,

913.

Jcarsana, 612.

lamprospilus, 869, 912.

m<ssa, 914.

maro, 914.

mathias, 612, 869,

912.

mcncia, 869, 911.

oreM, 869, 912.

pellmida, 849, 869,

912.

sinensis, 869, 911.

simias, 914.

sylvatica, 849.

mr-w, 849, 869, 912.

venata, 849.

vitrea, 912.

Pandalus
dance, 75.

franciscorum, 75.

gurneyi, lb.

leptorhynchus, 75.

paucidcns, 63, 74, 75,

139.

pubescentulus, 74.

Pandora
glacialis, 929.

incsquivalvis, 929.

intermedia, 929.

o6/«<sa, 929.

pinna, 929.

wardiana, 40, 41.

(Kennerlia) brazilien-

sis, 40, 138.

Panopea
plicata, 946.

Papilio

agamemnon, 864, 873.

aglea, 603.

alcinous, 849, 863,

872.

a/eiJo?j, 864, 873.

alliacmon, 871.

arcturus, 871.

aristolochice, 864, 872.

asiaiicus, 870.

atalanta indica, 897.

baticus, 605.

iiawor, 863, 871.

borcalis, 873.

buddha, 612.

cardui, 177.

crtsz'or, 479, 480, 481,

482, 483, 484.

chrysippus, 175.

daplid.ice, 611.

dekaani, 855, 863,

871.

, Tar. fidanus,85f>.
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Papillo

demetrms,8-n,8(i3,872.

diphilus, 612.

dijisimilis, 480.

dravldanon, 482, 483,

484.

erafe, 007.

erifhotitKS, 480, 612,

864, 873.

erymanihls, 605.

gancesa, 871.

gliciria, Gil.

glycirion, 873.

kclenus, 864, 873.

hippocratcs, 849, 853,

870.

hordonia, 604.

japonica, 871.

krishna, 871.

leiicothoe, 895.

maacki, 849, 853, 863,

871.

machaon, 480, 652, 653,

821, 824, 863, 870.

macilcntus, 863, 872.

mahadesa, 482.

mariesi, 864, 874.

memnon, 847, 864,

873.

mencius, 863, 872.

mesentina, 611.

misippiis, 604.

nicconicolens, 873.

palephales, 480.

pammon, 864, 873.

panop)e, 480.

paris, 871.

pJuednts, 605.

phestns, 480, 481.

plufonius, 872.

podaliriiis, 480, 824.

polinice, 605.

«o;;!(.r, 479, 480, 481,

482, 483, 484.

protenor, 863, 872.

raddei, 871.

raps, 612.

sarpedon, 864, 873.

sccpvola, 872.

spafhafus, 872.

tamerlanus, 873.

telamon, 874.

teredon, 873.

thunbergii, 873.

tractipennis, 872.

;;;<«?•«, 605.

Manus, 849, 855, 871.

vulcanus, 607.

xenocles, 481.

xuthulus, 870.

juMks, 849, 863, 870.

Paractis

sp., 101.

a/4«, 101.

Paradisea
rubra, 450.

Paralouiis

graniiJosxs, 72.

verrucosus, 63, 71.

Paramelania
crassigramilata, 560.

datnoni, 559.

nassa, 560, 561.

Paralitica

aglca, 603.

nilgiriensis, 603.

Paraplesia
of^e^/na, 866, 892.

Parsirge

«cA/«e, 868, 906.

achinoides, 847, 848,

906, 907.

deidamia, 868, 906.

maackii, 868, 906.

menitrUsii, 907.

Parasaleuia

gratiosa, 415.

Paraxanthus
hirtipes, 63, 67.

Parnassius

apollo, 874.

hremeri, 864, 875.

citrinarius, 875.

eversmanni, 864, 875.

/e;(^e;-z. 864, 875.

glacialis, 864, 875.

mnemosgne, 875.

nomion, 864, 874.

sftd}bendorfi, 864, 875.

tenediiis, 864, 875.

wosncsenskii, 875.

Parra
<s7!ea, 640.

«/Vi<ra?i«,601,640, 641.

gymnostoma, 642, 646.

>ca;ja, 639, 641, 642,

643, 644, 646, 647-

jassana, 640.

sinensis, 640.

(Hydralector) cristata,

640.

(Metopidius) africana,

640, 641.

Partlienos

virens, 604.

Parus
albiventris, 578.

Passer

diffusus, 589.

gularis, 589.

insularis, 169,

motitensis, 169, 170.

Passer
swainsoni, 589.

Patagoiia

^i^as, 9.

Patella

(Nacella) mytilina, 34.

(Patinella) csMea, 34.

Pecchiolia

abyssicola, 931.

acuficostata, 933.

angulata, 933, 952.

granulata, 933.

insculpta, 932, 952.

sinuosa, 932, 952.

svbquadrata, 932, 952.

Pecteu
abgssorum, 949.

flexuosus, 949,

fragilis, 949.

grocnlandicus, 949.

^^fl;/«2(S, 949.

mammillaius, 950.

pafagonicus, 44.

pes-felis, 949.

p)es-lufr(B, 949.

philippii, 949.

similis, 949.

striatus, 949.

sulcatws, 949.

^fj-te, 949.

vitreus, 949.

Peotunciilus

comtgatus, 951.

fasciatus, 715.

nummarius, 951.

sidcatus, 711.

Pedicellaster

palaocrystallus, 497.

Pedicellina

americana, 60, 61.

aicstralis. 60, 61, 139.

belgica, 60, 61.

Pelamis
bicolor, 216.

Pelargopsis

leucoccpihala, 793.

Pelecanoides

garnoti, 12.

iirinatrix, 12.

Pelobiiis

hermanni, 825.

Pelopoeus
(egypfius, 650.

Peltarion
magullanicus, 68.

spitudostim, 63, 68.

Pentagonaster
paxillosus, 95.

singularis, 95, 96.

Penthetria
axillaris, 586.
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Pergesa
acteus, 613.

Pericrocotus

ignetis, 794.

Periphanes
delphinii, 361.

Perissobleiuma
thommforme, 774,

775.

Peristera

tynvpanistria, 597.
Pernis

ftilonorhynclms, 791.
Petascelisca

foliaceipes, 274, 276.

Iamini2ics, 274.
vehitina, 273, 276.

Petasia

cassinea, 360.

nubecidosa, 360.

Petrocincla

saxatilis, 575.

Petrodromus
tetradactylus, 164.

Petrogale

xanthopus, 984, 989,

992, 993.

Phaedra
huclcleyi, 439.

Phakellia

cinnamomea, 115.

e^w^w, 114, 115, 131,
140.

folmm, 115.

robusia, 115.

tetiax, 115.

ventilabrum, 115.

Phalacrocorax
africanus, 602.

caruncidatus, 11.

imperia/is, 11.

lucidus, 953, 957.

mageUanicus, 11.

pygmceus, 826.
Phalana

hypermnestra, 619.
hyppasia, 02'J.

lacticinia, 614.

sacraria, 617.

undalis, 622.

venuHa, 614.

Phalangista

vulpina, 185, 190.

Phalaropus
hyperboreus, 409.

Phalga
sinuosa, 375, 379.

Pharomacrus
mocinno, 836, 837.

Phascolarctos

cinereus, 180.

Pbascolomys
wombat, 186, 190.

Philagrus

melanorhyncktis, 585.

Philentoma
pyrrhoptervm, 794,
velatum, 794.

PhiUiydrus
testaceus, 825.

Phlogophora
indica, 355.

Phoca
barbata, 381.

elepihantina, 160.

leonina, 146, 160.

proboscidea, 160.

vihdina, 154, 157, 380.
Pholadomya

foi'fwj, 934,952.
Pholas

Candida, 947.

crispata, 947.
papyraceus, 947.

Pholeoptynx
cunicularia, 10.

Pholidauges
leucogas-ter, 582, 583.
vcrreaiixi, 582, 583.

Phothedes
ij>ara, 373, 380.

captitincula, 373.

Photinus
sp., 82.

comscus, 82.

obseurus, 82.

Photopliilus

scutellatus, 744. •

Pbricodia
humeralis, 83.

Phryganeopsis
brumiea, 302, 325.

Phrygilus
aldunotii, 486.

fmticeti, 7, 486.
^-ayi, 7, 486.

speculifer, 486.
Pliyci3

efe^fa, 623.

zinckenella, 623.

Phycodes
hirundinicornis, 377,

378.

maculata, 378.
minor, 378.

qxiiris, 378.

iortricina, 378.
Phyllornis

sonneratii, 796.
PhyUostrepbus

sharpei, 675.

strepitans, 575.

Physa
nyassana, 295.

Physalus
sp., 6.

Piazomias
vermiculosus, 470, 478.

Picus

fiilviscapus, 593.
hartlatibi, 593.
minor, 453.

nubicus, 593.

pubescens, 453.
schoensis, 593.

Pieris

aglaope, ?,'i'J.

ajaka, 876.

bellidice, 877.
brassicw, 864, 876.
bryonicB, 876, 877.
castoria, 876.
clariptennis, 877.
crucivora, 864, 876.
(7o^//f//ce,602,864,877.

darada, 611.

d-avidis, 876.

gliciria, 864, 877.
meqamera, 877.
we><';'e, 864, 876.
meseniina, ()02.

wa^M', 864, 876, 877.
, var. orientis, ^TJ

.

rapcp, 602, 876, 877.
sordida, 877.

Pinarolestes

vitiensis, 451.
Pinnixa

transversalis, 63, 70, 71.

Pinnotheres
transversalis, 70.

Pionea
incmnalis, 622.

Pionias

fuscicapillus, 591.

Pipilo

mystacalis, 485.
Pisoides

celatiis, 67.

edwardsii, 63, 66.

iubercidosus, 66.

tumidus, 07.

Pithecia

albinasa, 258.

Pithecops

intensa, 852.

Pitta

6a«(??, 798.
coerulea, 798.

mneUeri, 798.
iissheri, 798.

PityHa
cinereigula, 588.
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Pitjrriasis

gymiwcephala, 795.

Plagusetes
elatus, (59.

Planorbis

sitdanicus, 29i.

Planorbula
alcvandrma, 294.

Platalea

aji'ja, 644.

leucorodia, 173, 644.

Platiirus

scufafus, 216.

Platycarcinus

edwardsii, 67,

Platydia
anomio'ides, 948, 949.

Platylophus
coronafiis, 799.

Platymera
gaudichaudii, 63, 71.

PlatyonycLius

bipudidatus, 63, 68.

purpureus, 08.

Plafysmuriis

aterrimus, 799.

Platystira

peUata, h11.

senegalensis, 577.

Plecotus

aurifus, 199.

Plegadis

fa/cinellus, 827.

Pleiodou
."ipe,;-*?', 296, 300.

Plesioneura

bifasciata, 869, 910.

curvifascia, 869, 910.

feistJiamelii, 910.

pkodicus, 869, 911.

pido7naya, 911.

Pleuronectia

dissi'/nilis, 950.

Pleurotoma
sp., 26.

(Bela) cunninghami,

27, 138.

(Mangelia) coppingeri,

27, 138.

Plica

umbra, 245.

Plocepasser

mahali, 585.

melanorhgnchtis, 585.

Ploceus
lEthiopicus, 585.

nigricollis, 585.

Piotiis

anhmqa, 247, 626.

levaillanti, 626, 826.

melanogasfer, 626.

Plusia

gemmlfera, 618.

verticillata, 618.

Plutella

alhidorsella, 305, 325.

antiulafella, 304.

criiciferarum, 304, 306.

hufnagclii, 306.

inferrupta, 304, 325.

porrecteUa, 305.

m«e&, 305, 325.

vigilaciella, 305.

Podarces
(Scapteira) cuneiros-

tris, 744.

Podai'cis

judaica, 741, 742.

Podiceps
minor, 602.

rollandi, 17.

Podilymbua
podiceps, 734.

Poeocepbalus

fuscicapillus, 591, 592.

Poeopterus

litgubris, 582.

Pogonorbynebus
alhicauda, 592.

irroratun, 591, 692.

leucocephalws, 592.

melanoptcrus, 592.

torquatus, 691, 592.

Poliornis

rvfipennis, 562.

Polyborus
tharus, 10.

Polydesma
vetusta, 618.

PolyommatuB
amphidamas, 865, 887.

baticus, 605.

«;««.«, 887.

/«.';ct(«', 883.

hippothoe, 865, 887.

karsandra, 607.

nyseus, 607.

jsAfefw, 865, 887.

,Tar.cAiwe«szs,887.

phleas, 821.

virgaurece, 865, 887.

Polvonyimis
ca)-o//, 484, 487.

Poniatorhytichus
erythroptcrii.s, 579.

Pontia
dynamonc, 609.

mannii, 612.

Porella

antarctica, 105.

Porellina

(Lepralia) cUiata, 48.

Porina
galeata, 48.

Poromya
granulata, 936.

netsroides, 936, 952.

tuberata, 936.

Porzana
notata, 641.

Pradatta
ai-taxoidcs, 366.

beatrix, 365.

bivittata, 365.

decorafa, 3()5.

modesta, 366.

Priene
cwticellata, 31.

magellanica, 31.

Primnoa
australasits, 103.

Primnoella
australasis, 103.

Prionochilus
macidafus, 795.

thoraciciig, 795.

xantkopi/giits, 795.

Prionops
graculinus, 581.

scopifrons, 582.

talacoma, 581.

Pristurus

flavipunctatus, 465,466.
insignis, 464, 466.

longipes, 465, 466.

rupestris, 464, 465, 466.

Procellaria

fregata, 735.

nereis, 735.

pelagica, 735, 736.

(Thalassidroma) /re-

^a^'a, 735.

Prootoporus

fraseri, 236.

Prosopodonta
costata, 261.

scuteUaris, 260, 269.

Prospalta
leucospila, 347.

steUafa, 347.

Proteides

chrys(eglia, 856.

Psammobatis

/•(((^/.S 19.

Psammobia
costata, 723.

costidata, 722.

ferroensis, 722.

/i<.«ca, 719.

intermedia, 723.

scapula, 927.

tellinella, 723.

vespertina, 723.
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Psammosaurus
caspius, 677.
scineus, 677.

Pseudoboletia
granulata, 431, 432.

Indiana, 431, 432,
433.

maculata, 431.

stenostoma, 431.
Pseudocliilina

limnceformis, 842, 846.
Pseudosquilla

lessonii, 64, 75.

inarmorata, 75.

Pterelas

magnificus, 78.

Pterocyclos

lowioMus, 034.

nihidaiensis, 634, 635.
Pteroptochus

albicoUis, 8, 436.

Pterygospidea
maculosa, 869, 911.

siwzcd, 869, 911.

Ptilopus

jamhu, 799.

Ptyas
Aorros, 215, 221.

mucosa, 215, 221.

Puffinus

leucomelas, 800.

Pugettia

sp., 63. 66.

australis, 66.

gracilis, 66.

richii, 66.

Pupa
socotrana, 809, 812.

Pupina
superha, 631.

Pycnonotus
analis, 796.

brunneus, 796.

layardi, 576, 577.

modestiis, 796.

niqricayis, 576, 577,
'958.

pliimosus, 796.

simplex, 796, 797.
Pycnoptilus

floccosus, 839.

Pygarrhicus
albigularis, 9.

Pyralis

hybridalis, 622.

sericealis, 620.

Pyrameis
cartiirt", 177, 604, 848.

indica, 848.

Pyrgus
a/wtM, 870, 915.

PyrguB
cribellum, 870, 915.

cynara, 870, 916.

evanidiis, 612, 613.

fritillum, 915.

galba, 613.

(/((/a*, 870, 915.

inachus, 870, 915.
maculatus, 916.

malvcB, 870, 915.

o?-6//er, 870, 915.

serratulcs, 870, 915.

sinicus, 916.

speyeri, 870, 915.

tessellum, 915.

Z'fi!%«, 911.

Pyromelana
cape7isis, 586.

flammiceps, 585.

nigriventris, 586.

Pyronestes

albifrons, 589.

unicolor, 589.

Pyrotrogon
diardi, 791.

duvaticeli, 792.

kastanba, 791.

Pyrrhia
WMr^/jzafa, 361.
purpitritis, 361.

Pyrrhulauda
melanaiichen, 172,

955.

Pytelia

mini^na, 588.

phmiicotis, 688.

Pythina
geoffroyi, 694.

^ei-oACT, 693, 694, 952.
Python

bivittatus, 960.

ci(r!'i<s, 216, 222.

molurns, 222, 960.
regius, 223.

reiiculaius, 216, 222,
223.

seScj, 960.

Quelea
(sthiopica, 585.

Querquediila
crecca, 173.

cyanoptera, 14.

oxyptera, 14.

Raghuva
confertissiTna, 362.

Rahinda
hordonia, 604.

Ballua

antarcficus, 14.

Ballu3
aquaticus, 640, 645.

macquariensis, 968.

Ramphomicron
olivaceum, 488.

Rana
/«sca, 226.

maerodon, 216, 225,

226, 227.

Ranatra
linearis, 825.

Ranella
kingii, 31.

tumida, 31.

vexillum, 31.

Reeurvirostra

avocetfa, 644.

Remigia
opatura, 620.

Reniera
/orfwr, 126, 127, 131,

141.

Retepora
alHsulcata, 53, 139.

beaniana, 54.

ccllidosa, 63.

Rhacophorus
denn?/si, 216, 224,

227.

macxdatus, 225.'

inalabaricus, 225.

maximus, 224, 225.
reimvardti, 224, 225.

Rhantus
darwinii, 81.

mixtus, 81.)

variws, 81.

Rbaphidotheca
affinis, 119.

Rhea
americana, 784, 785,

786.

macrorhyncha, 784,

786.

Rhinoceros
biconiis, 725, 727, 728,

731, 732.

^'«Yfoa, 727, 731, 732,
733

o.'M'f^//, 727, 728.'

.9^/«^^<!, 725, 727, 731.
Rhinochetus
jubatus, 644.

Rhinogryphus
a?(ra, 9.

falklaiidicus, 10.

Rhinolophus
ferriim-equinum, 199.

hi'pposideros, 198, 199.

Rhinomyias
pectoralis, 794.
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Rhinopomastea
ci/a?iomela.'', 570.

Rliinosaurus

(/racUis, 242.

Rliipidura

albLscapa, 3S7, 388, 789.

breiichleyi, 388.

hulqeri, 388.

flahcllifem, 388.

javanica, 7'J4.

macgillivrayi, 789.

pelzelni, 387, 388.

perlata, 794.

preissi, 387, 388.

safurata, 388.

Rliizogramma
iudica, 342.

inexfricata, 342, 619.

peirorhba, 342.

Rliodaria

arida, 621.

Rhodocera
acuminaia, 878.

alvinda, 879.

amintlm, 879.

nipalensis, 878, 879.

rkamni, 878, 879.

, yar. aspasia, 864,

878.

Rhopodytes
borneensis, 792.

erythroynathus, 793.

Rliynchsea

capensis, 600.

semicollaris, 16.

Rhynchocyon
chrysopygus, 164.

cirnei, 163, 1(>4.

macrurus, 163.

petersi, 164.

Rhynchonella
psittacea, 948.

sic«fe, 948, 949.

Rhynchopora
bispinosa, 50.

Rhyncbostiuthus
riehecki, 953, 954.

socotranus, 170, 171.

Rhynortlia
chloroph<Ba, 792.

Risoba
diversipennis, 329.

literafa, 329.

obstructa, 328.

prominens, 329.

repugtmns, 328.

viali», 329.

Rivula
sericealis, 620.

Rollulus

rouloul, 800.

Proc. Zool. Soc— 188

Roscius
circumdatus, '21b, 276.

quadripilagiatus, 275.

Rossia
patagonica, 22, 138.

Sadarga
gotmnm, 903.

Saiuia

ceoropia, 652, 819,

823.

(/fowre, 652, 819, 823.

Sappho
caroli, 487.

Saragus
lavicollis, 476.

Sarcidioriiis

africanus, 601.

Me/atiofus, 601.

Saronaga
albicosfa, 330.

Saauiiaga

tenebrosa, 343.

Satarupa
gopala, 910.

sambara, 911.

Satsuma
/frrea, 887.

fridvalskyi, 865.

SaturnJa

arnobia, 142, 145.

brachyura, 144, 145.

cari9J«2, 652, 654, 821,

824.

hyperbius, 143, 145.

4ofe, 144, 145.

pyr«, 652.

sciron, 143, 145.

sergcutus, 143, 145.

(Eudajmonia) ar(/j-

phontes, 144, 145.

Satyrus

bipunctatus, 848, 853,

906.

f?r^a.s, 868, 906.

motschidskyi. 904.

sckrenkU, 848.

sibirica, 906.

Sauropatis

chloris, 793.

Sasicava

sp., 40.

antarctica, 40.

arctica, 40.

riigosa, 946.

Saxicola

ffei-er!'/', 167, 453.

habellina, 1(>7.

mnntana, 167.

mnanthc, 572.

sliel/eyi, 572.

1, No.LXVIII.

Scacuhia

ovata, 704.

i-cHcra, 696, 724.

Scapteira

inurnata, 744.

Scarabus
borneensis, 634.

Schedophilus
medusophayus, 734.

Schizoporella

hyaliiia, 49, 53, 59.

incrassafa, 49.

labiosa, 49.

marsiqnitm, 48, 139.

spinifera, 49.

tubercuJata, 49.

(Lepralia) vennsta,

49.

Scbizorbis

kopoldi, 591.

personatus, 591.

Schmidtia
aulopora, 127, 128,

131.

Schoenicola

apicalis, 920, 921.

platytcra, 919, 920.

Scincus

conirosfris, 677.

hemprichii, 678.

mcccensis, 678.
mitranus, 678.

officinalis, 677, 678.
Scintilla

rccondita, 693.

rotunda, 695, 724.

Sciocoris

odiosvs, 86.

Sciiiropterus

faidiriafus, 204.

Scleothrix

^o«a, 870, 916.

Scleroptera

granti, 597.

Sclerostomus

femoralis, 81.

Scolecophagus
fcmiginens, 968.

Scolitantides

nt/sev.s. 607.

st'f^/, 849.

Scolopax
sabinii, 409.

Scops
capensis, 564.

9W, 564.

kmpiji, 791.

Scopus
mnbretta, 600.

Scotomera
Cn'ste, 623.

68
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Scotosia

sp., 84.

dubiosaia, 617.

Scrobicularia

alba, 697, 926.

cottardi, 925.

longicallus, 926.

nitida, 925.

piperata, 925.

prismatica, 927.

radiata, 926.

trigona, 925.

Scyllarus

arctus, 63.

Scyllium
canicula, 662, 663, 664,

670;

catultis, 664.

chilense, 19.

Si;««are, 662, 666, 670,
671.

Sebastes

oculatus, 19.

Segmentina
(Planorbula) alexan-

drina, var. tanganyi-

censis, 294, 3(X).

Selenia

illustraria, 822.

Selepa
docilis, 619.

Seleucides

a^6a, 450.

Sericinus

cressoni, 874.

fasdatus, 874.

fortunei, 874.

-r/reyz, 874.

montela, 874.

telamon, 864, 874.

telmona, 864, 874.

Sericoides

glacialis, 81.

reiohei, 81.

Serolis

fahricn, 76.

orbignyana, 76.

paradoxa, 76.

scyihei, 64, 76.

Sertularella

johnstoni, 104.

kerguclencnsis, 104.

polyzonias, 104.

Sertularia

dunosa, 103.

episcopus, 105.

fusiformis, 105.

trispinosa, 104.

Sesanua
angusfipcs, 63,

70,

Sesarma
cinerea, 70.

stimpsoiiii, 70.

Setaria

pectorcdis, 794.
Sigmodua

graculimis, 581,

582.

scojMfrons, 582.

tricolor, 581, 582.

Simotes
ancoralis, 219.

brevicauda, 219.

catenifer, 218, 219.

cochiiichinensis, 218,
219.

dennysi, 215, 218,
227.

diadema, 678.

ocfolineaUis, 215.

(Chatachlein) f^?rt-

c?«?irt, 678.
Simyra

coiifusa, 340.

consjxrsa, 340.

Siphia
banymnas, 794.

obscura, 789.

Siphonaria
lessoni, 34.

Siphonoehalina

JWte^a, 112.

/or^-is. 111, 112, 131,

140.

Smerinthus
ocellafus, 821, 824.

populi, 825.

Smitlia

affinis, var. acuminata,
52.

landsboroi'i, 52.

reticulata, 52.

trispiinosa, var. ligulata,

63, 139.

Solecurtus

ff/J«<s, 928.

antiquatus, 928.

candidus, 928.

scopida, 927.

strigilatus, 927.

Solen
antiquatus, 928.

candidus, 927.

coarctatus, 928.

ew«/s, 928, 929.

legumen, 928.
marginatus, 929.

onultistriaius, 928.
pellucidus, 928.

pyqmaus, 928.

w/fei, 929.

Solen
siliqua, 929.

sqiiamosus, 694,

tenuis, 928.

truncata, 929.

vagiim, 929.

Sophaga
sinuata, 363.

Spa;lotis

undulans, 617.

SiDalaeomys

indica, 524.

Sparganura
caroli, 487.

Spatangus
piirpureus, 697.

Spatha
tanqanyicensis, 296,

300.

Speotyto
cimicularia, 10.

Spermestes
cantans, 958.

cucullatus, 587.

Spermophaga
niveiguttata, 588.

Sphterechinus

granularis, 415, 430,
431.

Spbaeroma
5r«^a*-, 64, 79.

Spbenia
binghami, 946.

swainsoni, 946.
Spbeniscus

magellanicus, 17.

Sphenoeaciis

alexince, 921.

Spbex
(Bgyptim, 650.

S'pirifex, 650.

Sj)hiiix

acteus, 613.

ligustri, 821
824.

nessius, 613.

Spilopelia

tigrina, 799.

Spilornis

bacha, 791.

pallidus, 791.

Spiralis

bistorta, 285.

Spizaetus

beUicosus, 561.

limnaetus, 791.
occipitalis, 562.

Spodoptera
cilium, 617.

Spondylua
gussoni, 949,
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Spongia
arhorcscens. 111.

biillafd, 112, i;jl.

coriacea, 132.

hispida, 109, 131.

Sporophila
Tufirostris, 486,

Siiortella

caillati, 693.

Squatarola
helvetica, 800.

Squilla

armata, 75.

cei'isii, 75.

gracilipes, 64, 75, 139.

Icssotiii, 75.

nwnoccros, 75.

spinifrons, 75.

Stauropus

A</^ 824.

Steganura
sphenura, 587.

Stellio

aralensis, 672, 674.
nuptus, 676.

Stellonia

wehhkma, 497.

Stemmatophora
ingrata, 621.

Stenogyra
adonensis, 810, 812.

fumificata, 810, 812.

gollonsirensis, 809, 812.

/c««2Va, 810, 812.

(Opeas) hirsutus, 811,

812.

(Subulina) eiiodis, 811,
812.

Stenopsis

bifasoiata, 9.

Steuopteryi
hybridalis, 622.

Stenorhyiichua

leptonyx, 4, 157.

Stepliania

puniccago, 361.

Sterc-orarius

chilensis, 17.

Sterna
bcrgii, 174.

cassini, 16.

hirundinacea, 16.

kirundo, 826.

Sterrlia

sacraria, 617.

yicthispa
bonvotduiri, 269.

Stichaster

«i4«;«s, 496, 497.

Hurantiaciis, 496.

roscus, 497-

Sticliophthalma
howqita, 903.

Stomopneustes
variolaris, 425.

Strcpsiceros

A-«<:?«, 751.

Strepsilas

interprcs, 15, 451.

Streptaxis

Candida, 280.

ewiwj, 277, 280, 281,

300.

enneoides, 280.

(7ir7«s, 277, 279, 300.

AiV/l-j, 280.

mosamhicensis, 280,

300.

Streptopelia

biforquata, 799.

Strongylocentrotus

sp., 89, 139.

«»««•, 88, 89, 415, 425,

429, 430.

armigcr, 426, 429, 430.

i!(»f!'i<s,8S,89,90,139,

415, 426, 429, 430.

dcpressiis, 426, 429,

430.

drobachicnsis, 427, 429,

430.

erythrogrammus, 428,

429, 430.

franciscanus, 88, 89,

415, 428, 429, 430.

gaimardi, 429.

gibbosus, 89, 428, 429,

430.

intermedins, 429, 430.

/«y2£Z«s, 89, 428, 429,

430.

mexicanws, 430.

nudus, 430.

purpuratus, 429, 430.

tuberculattis, 429, 430.

Strutbio

camelus, 779.

Strymon
/e«.fo»«, 849, 854.

i;p«ti, 854.

w-album, 854.

Sturnella

militaris, 7.

Styloniscua

magcllanieus, 64, 77.

Subulina
Zew^fl, 284, 300.

solidiuscula, 285, 3(J0.

(Ooeliaxis) layardi,

839.

Succiuea
magcUanica, 37.

Succinea
patagonica, 37, 138.

Sula
/ice, 800.

piacatrix, 800.

Surniculus
luguhris, 792.

Sua
papimnsis, 165.

Sycalis

ft<!'en, 487.

Sycobrotus
kerste7n, 58-1.

melanoxnnthus, 685.

mgricollis, 585.

Sylvia

apicalis, 921.

Syrnpboricarpus
mollis, 309.

Synchloe
anomala, 178, 180.

crucivora, 849.

daplidice, 611.

megamera, 849.

melete, 849.

pirotodicc, 178.

Syndosmya
radiata, 697.

teUvnella, 926.

Synia
beatrix, 365.

Synotus
barbastellus, 199.

darjilengensis, 199.

Syntelia

balfouri, 475.

Syrichthus

maculatus, 870, 916.

Syrnium
woodfurdi, 564.

Syrnolopsis

lacustris, 288, 300.

Tabanus
lineola, 848.

Tacliyeres

cinereiis, 13.

Tachymeuis
chilenis, 18.

t)jt»a^, 461.

Taenioptera

pyrope, 8.

Tagiades
nymphalis, 869, 910.

Tanagra
olivina, 213.

Tauaorliimia

smaragdus, {>15.

Tapes
aureus, 718.

geographicuit, 717.
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Tapes
hoernesi, 717.

pidlastra, lYl.

virgineus, 717.

Tarucus
nara, 606.

plinius, 606.

Tatochila

demodice, 83.

Tchitrea
melanogastra, 958.

smithii, 788.

Tectura
(Pilidium) copjpingeri,

35, 138.

( )fulva, 35.

Tedauia
suctoria, 125, 131.

tenuicafitata, 123, 124,

125, 131, 140.

Tegna
hyhlmella, 377.

Telea
jiH-ome^Ara.,653,820,823.

Telephonus
anchietce, 579.

erytkropteruB, 579.

mmuttis, 579, 580.

trivirgatus, 579.

Tellimya
iiivea, 697.

Tellina

o;6i(^a, 723.

angulosa, 927.

apelina, 927.

balausiina, 718.

halfhica, 719.

caduca, 718.

calcaria, 719.

comjyressa, 720.

crassa, 718.

ciispidata, 938.

daniliana, 719.

depressa, 719.

digitaria, 713.

distorta, 720, 721.

divaricata, 700.

donacilla, 720.

donacina., 721, 722.

exigita, 720.

fabula, 720.

ferroensis, 722.

fiexuosa, 701, 702.

fusca, 711.

^i'i6a, 944.

grcenlandica, 719.

ineequivalvis, 929.

incarnata, 719, 720.
inconspicua, 719.

lactea, 700.

^flifa, 719.

Tellina

longieallus, 926.

mxsta, 719.

obliqua, 719.

oudardii, 720.

oya^ffl, 719.
papi/racea, 935.

parthenopaa, 945.

prmtenuis, 719.

proxima, 719.
pulchella, 720.

jmsilla, 721.

pygmma, 721.

rosirata, 720.

rotundata, 704.

ruhiginosa, 925.

sabulosa, 719.

serrata, 720.

solidida, 719.

sordida, 719.
sqiialida, 719.

striatula, 720.

stricta, 927.

strigilafa, 720.

tenella, 724, 721.

tenuis, 720.

trigona, 705.

Temnoplevirus
spinipiennis, 470.

torcumatir.us, 413.

Tephrodornis
gtdaris, 795.

Teracolus
bimhura, 610.

candidus, 178, 180.

deniagore, 177.

dims, 610.

«Zi^^e/s, 610.

dynamene, 609.

fi'rjt^a, 609, 610.

evagore, 177.

liagore, 177.

niveus, 177, 178, 180.

ochreipeniiis, 609.

pirotractus, 609.

puellaris, 608.

^?<TOs, 609, 610.

Solaris, 609.

r£Sif«Z/s, 608, 609.

Terebratula
caput-serpentis, 948.

cranium, 948.

emarginata, 948.

mediterranea, 948.

scpfata, 949.

spheno'idea, 948.

spitsbergensis, 949.

siibquadrata, 948.

tenera, 948.

tuberafa, 948.

M^rca, 948.

Teredo
dorsalis, 947.

Terias

(Bsiope, 608.

anemone, 864, 881.

bethesba, 864, 881.

connexiva, 881.

AecrtSe, 864,881.
hecabeoides, 608, 881.

hybrida, 881.

jageri, 880.

tei-a, 608,881.
, var. jageri, 864,

880.

mandarina, 864, 881.

mariesi, 881.

sinensis, 881.

venafa, 881.

Terpsipkone
a^?HA', 794.

crisfata, 577.

ferreti, 577.

melanogastra, 577.

perspicillata, 577.

rufiventris, 788.

smithii, 788.

Meofor, 788.

Tetragonoderua
flavovitiatus, 470,

471.

qiiadrtim, 471.

Thalassidroma
gracilis, 11.

nereis, 735, 736.

segethi, 11.

Thalassoeca

glacialoides, 11.

tenuirostris, 11.

Thalera
thymiaria, 616,

Thalpocbares
«/6jVZa, 370.

bifasciata, 371.
divisa, 370.

flavida, 371.

parva, 369.

parvula, 369.

quadrilineata, 370,
380.

rivtda, 370.
roseana, 370.

trifasciata, 370, 380.

Thalpojihila

abbreviata, 474.

callopistrioides, 344.
indica, 344.

^exi'a, 344.

Thalysiaa

sitbtriangularis, 127.

Thaumautis
howqua, 868, 903.



INDEX. 1053

Thaumatoiissa
miraliilis, 828.

TLiecadactylus

rapicauda, 237.

Thecitlea

mediterranea, 949.

Tbeda
amta, 849, 854, 865,

885.

attilia, 853, 8G5, 884,

885.

auroriiM, 884.

avidicna, 865, 885.

befu/oideo, 885.

biMeri, 849, 853.

carulea, 865, 885.

cmnUescens, 885.

diamantina, 884.

ew!'/tca, 849, 865, 886.

eretria,, 853, 885.

fuscmta, 853, 854, 884.

ferrea, 887.

flavo-maculata, 884.

frivaldi-^kt/i, 887.

fusca, 883.

yrandis, 865, 885.

»6am, 849, 852.

jrws, 887.

japonka, 849, 865, 883,

884.

jonasii, 849.

/Mfea, 849.

»i«ra, 849, 852, 865,886.

micans, 865, 885.

oa'ato, 885.

orientalis, 847, 849, 865,

884.

orsedice, 849, 852.

phyllodendri, 865, 886.

^n««i, 865, 886.

prunoides, 865, 886.

quercus, 853, 854.

wma, 849, 853, 854.

rwii, 865, 886.

saphirina, 865, 884.

setira, 885.

sniaragdina, 863, 865,

883, 884.

smaragdoides, 884.

signata, 854.

spiw j, 865, 886.

stygiana, 886.

z-aa-i'to, 883, 884.

tyrianthina, 854, 885.

w-nlhum, 865, 885, 886.

Th oriel ion

simile, 259.

Thilius

major, 213, 214.

ThiiiocoruB

d'orbignyanus, 644.

Tbinocorus
ruiiiicivortis, 644.

Thracia
convexa, 935.

corbulo'idea, 934,

936.

curia, 935.

didorfa, 702.

hiafeUuides, 935.

2«j?«!'rt, 936.

'muravig'>i(S, 936.

meneghiniana, 936.

papyracea, 935.

phascolina, 934.

pholadomyoides, 934.

piratenuis, 935.

pubeKCcns, 934, 935.

subtiligdrim, 936.

trigona, 935.

zanclea, 934.

Thria
fugitiva, 619.

inepta, 620.

robusta, 620.

Thriponax
javcnsis, 792.

Thwaitesia

margaritifera, 765,

766, 776.

Thyatira
albicosta, 330.

iai-is, 328.

decorata, 328, 379.

repugnans, 328.

Tiga
javanensis, 792,

Tiliqua

«»e«, 236.

chinensis, 216.

Timalia
phdyura, 919,

920.

Tinea
glabrella, 623.

pulchella, 179.

rosella, 323.

spilotella, 304.

Tiunuuculua
alaudarius, 173.

sparvcrius, 10.

Tiphobia
AorcJ, 293, 300.

Tiracola

plagiata, 352.

spcctabilis, 352.

Tirumala
limniace, 603.

Tmetoceros
nhysniiiicus, 591.

Toccus
melanokucu.^, 591.

Tockus
melaiioleucus, 591.

Totanus
calidris, 642.

cavcscens, 174, 600.

glarcola, 953, 956.

Toxopneugtes
brei'ispiinosus, 413.

drubachiensis, 414.

Uvidiis, 413.

(Strongyloceutrotus)

drobachiensis, 412.

Tracbea
atriplicis, 356.

Tracburu3
traclmrus, 20.

Tracbyphonus
eo/er, 592.

Tracbytedania
spinata, 122, 131,

140.

Tragelaphus
script-US, 752.

spekii, 753, 761.

sylvaticus, 752.

Tragops
prasinus, 215.

Trapelus
flavimaculatus, 672,

673, 674.

megalonyx, 676.

riibrigidaris, 676.

ruderatus, 673, 676.

savignii, 676.

Treron
delalandii, 595,

fidvicollis, 799.

maxima, 333.

tridens, 333.

vernans, 799.

waalia, 956.

wakcficldi, 595.

wlalia, 173.

Trichoglossus

palmarum, 452.

rubrigidaris, 451.

rufigttlaris, 451.

Triobolestes

criniger, 797.

miimtus, 797.

Trigonella

subtruncata, 923.

Trigonodes

hypiMsia, 620.

Trigonopbora
a Ibosignata,' 355.

empyrea, 355.

Trimeresurus
erythrurtts, 216.

gramincuK, 216.

maculatus, 224.
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Trimeresurus
wagleri, 216, 224.

Tringa
canutus, 644.

cinclus, 644.

fiiscicollis, 16.

Tringoides
hypoleucus, 174, 800,

956.

Tripbysa
alhovenosa, 869, 909.

nervosa, 869, 909.

phryne, 909.

TripneuBtes

ventricomis, 413.

Ti-iprion

petasatus, 922.

Triton
cancellahim, 31.

ranelliformis, 31.

Trochatella

pi/eolus, 32.

Trochilus
mirabilis, 827.

Trochita
(Clypeola) cormgaia,

32.

Trochus
alahastrum, 34.

bicarinatus, 34.

luctuosus, 34.

pileus, 32.

(Ohlorostoma) a^er,

34.

(Photinula) e«rM-

lescens, 33.

( ) violaceus, 33.

(Ziziphinus) consimilis,

34, 138.

Trogon
atricollis, 836.

caligatus, 836.

mexicanus, 836.

narina, 566.

pticlla, 836.

reinwardti, 836.

Troplion
crispus, 28, 29.

fimbriattis, 28, 138.

geversianus, 28, 31.

laciniatus, 28.

murkiformis, 28.

Tropicorypha
formotia, 270.

Tropidonotus
hydriis, 680.

quincunciatus, 215.

rhodonielas, 215,

221.

stolatus, 215.

trianguligcrus., 215.

Tropidophora
artimlata, 252.

balfouri, 256, 258.

barclayana, 252.

socotrana, 2bb, 258.

Tubijjora

serpens, 68.

Tubulipora
dichotoma, var. serialis,

59, 139.

flabellaris, 59.

grig!ione?isis, 57.

orqatiizans, 58, 59,
"60.

patina, 56.

serpens, 58, 59.

transversa, 56.

Tupaia
peguana, 259.

Turacus
erythrolophus, 590.

fischeri, 590.

meriuni, 590.

Turdus
falklandicus, 7.

libonyanus, 574.

magellaniaus, 7.

tephronotus, 574.

variiis, 260.

Turaix
lepurana, 598, 644.

Turtur
albiventris, 596.

bitorquata, 799.

capicola, 596.

damarensis, 596.

dussumieri, 799.

lugens, 596.

semitorquat'us, 596.

ienegalensis, 173, 956.

Tyoma
cryptoryncha, 271.

porrecta, 271, 276.

Typlilina

lineata, 215.

Typhlops
sp., 462.

Unio
(Bqyptiaciis, 297.

o/crwk, 298.

burtoni, 297, 298,

300.

dimotus, 633.

^oz-ej, 299, 300.

/«V^n, 298.

niloticus, 296, 297.

iiyassw, 298.

nyassaensis, 277,

298.

Unio
tanganyicensis, 298,

300.

thomsoiii, 299, 300.

Uniophora
globifera, 497.

granifera, 497.
Upucerthia

diunetoria, 9.

Upupa
africana, 570.

minor, 570.

UriBginthus
phcenicotis, 588.

Uraniscodon
umbra, 245.

Uranocentrum
flaviccps, 245.

Urobrachya
axillaris, 586.

sanzibarica, 586.

Uroloncha
cantans, 958.

Uromastis
princcps, 245.

Uroplata
bispinosa, 267, 2(>9.

dcplanata, 267, 269.

rugata, 267, 2(j9.

Uropteryx
sambiicata, 654.

Uraus
arctos, 204.

isabellinus, 203, 204.

leuconyx, 203, 204.

Valvaster
striatus, 497.

Vandeleuria
dumctieola, 557.

oleracca, 537, 556,

557.

Vanellua
cayenennsis, 14.

cristatus, 644.

occidentalis, 14.

Vanessa
angelica, 848, 897.

antiopa, 821. 824, 848,

867, 898.

atalanta, 483.

burejcma, 867, 896.
6i««e)7', 897.

c-album, 825, 867,

897.

c-aureum, 867, 897.
californica, 851.

caUirhoe, 867, 897.
cf/r(/i«', 867, 897.

ckaronia, 8(37, 898.
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Vanessa
conTiexa, 848, 851.

fallax, 896.

faunus, 851.

fmfoni, 850, 897.
glaiiconia, 848, 898.
hamigera, 897.

w, 483, 848,867,
898.

j-album, 896.

Uallmm, 867, 896.
fcya««, 867, 896.
levanoides, 896.
liinigera, 848, 860.
polaris, 851.

po/ycMoros, 483.

porima, 896.
prorsa, 896.

prorsoides, 896.

pryer(", 867, 897.
satyrus, 851, 897.

strigosa, 896.

?«r!!/c«, 851, 867, 897.
v-albttm, 848.

xanthomelas, 848, 849,

867, 898,
Varnia
fenejsfmta, 376.

Venerupis
?/«.•>, 716.

Venus
sp., 37, 38.

aurca, 718.

borealis, 701.
ftory/, 715.

brongniarti, 715.
casina, 716.

cA/o»«, 716, 717.

compressa, 711, 712,
cumingii, 38.

ct/qnus, 715.

effossa, 714.

exoleta, 714.

fasciata, 715,

fragilis, 719.

gailina, 711, 716.

^a^«, 38.

geographica , 717.

incompfa, 718.

incrassata, 711.

inquinata, 718.

islandiua, 710.

lamcllosa, 715.

lincta, 714.

literata, 717.

lupinii,s, 714.

miliaris, 710.

minima, 713.

modesta, 38.

mnltilameUa , 715,

952.

INDEX.

Venus
multilamdlosa, 715.
»M«x, 715.

oyfl^rt, 716.

pidla-sfm, 717.
rudis, 714.

mgosa, 715.

spinifcra, 701.

spuria, 714.

vernccosa, 707, 715.
virginea, 717.
widata, 718.

Verticordia

axinoidus, 933.

defihayesiaiM, 933.

ccostafa, 932.

granulafa, 933.

insculpta, 932.

japonica, 933.

multicostata, 933.

orbiciilafa, 702.

trapesoidea, 933.

Vesperugo
borealis, 200.

discolor, 199.

pipistrellus, 200.

Vidua
paradisea, 586.

princi2}alis, 587.

Serena, 587.

splendcns, 587.

verreauxi, 586, 587.

Vioa
car^-OT, 129, 130, 131,

141.

johnstoni, 129, 130.

schmidtii, 130.

Vipera
nasicornis, 967.
oi^w«a, 682.

Vireolanius

chloroqaster, 213.

leucotis, 212, 213.

Vitrina

%aZca, 631,635.
milligani, 631.

Yiverra

hardwickii, 819.

Voluta
fliiniitiea, 843.

fluviatilis, 843.

Vohocivora
schierbrandii, 794.

Vulpes
flavcsccns, 202.

griffifhi, 202.

mclanofiis, 202.

vwntaiM, 202.

Waldheituia
dilafata, 44.
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Waldheimia
magellanica, 44.

Woodia
digitaria, 713.

Xanthiodes
intersepta, 618.

Xantbo
*«;;««, 68.

leucomanus, 68.

Xanthodes
c?;;/f«w, 359.

hemphilliana, 67.

Xantholaema
dumuceli, 792.

Xauthomisis
zosterops, 196.

Xenodon
rhodom/ilas, 222.

Xenopeltis
uiiicolor, 215.

Xiphocera
sp., 85.

Xiphus
margaritifer, 66.

Xyloeopa
wstuans, 649.

Xylolepes
validiis, 792.

Xylophaga
dorsalis, 947.

Xylophasia
indica, 342.

Yphthima
amphifhea, 904.

ary«s, 848, 904.
Aa^ff^?**, 868, 904.

evanescens, 904.
lisandra, 904.

megalomma, 868,
904.

methora, 994.

motschuhki/i, Q^,
904. '

nareda, 904.

«fei?/er«, 904.

£-od/«;, 868, 904.

Zameiiis
caffpius, 680.

rliffordi, 679.

diadcma, 679.

degantissimiis, 461.
ravergicri, (580.

rhodorachis, 680.
socotroe, 463.

ventrimaculatus, 680.
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Zanclostoimis

aretis, 595.

midralis, 595.

javanicus, 793.

Zebrouia
aurol/nealis, 622.

Zemeros
flefft/as, 866, 891.

Zenaida
maculata, 9.

Zeuzera
itidica, 327.

muUistrigata, 327.

paucipunctata, 327.

Zeocephus
rw/iw, 788.

Zerzoumia
6;«W("j, 740.

Zizera
karsandra, 607.

Zonotrichia

canicapilla, 7.

Zootoca
danfordi, 741.

derbiaiia, 740.

(^es(;r!!j,741,444, 74(>.

^aZfe;"/, 740.
oxycephoXa, 740.

Zootoca
taurica, 740, 743.

tristrami, 741, 746.

Zophosis
ce5K«//s, 470, 473.

ehngata, 473.

orientalis, 473.

Zosterops
habessinica, 954.

habi/ssinica, 168.

Zygicna

'
filipmdula, 821, 824.

THE END.
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